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New Safety, Hyére-Pusemattc Elevator. | effective method of transportation from one 
floor to the other. To furnish these desir- 

During the past few years rapid strides able advantages, the inventors have suc- 
have been made among inventors in striving ceeded in producing some very valuable 
to produce an elevator that would combine devices. The ordinary hydraulic elevators 
speed with safety and economy. The rea- have a tank of sufficient capacity located 
son for these efforts are obvious, as buildings upon the top of the building, and another 
are now erected much higher than formerly, tank in the cellar, the water being pumped 


and business is being transacted and mer- from the cellar to the upper tank, and flow- 
chandise handled upon upper floors, which ing from there to the hydraulic engine. The 


require an easy access, also a quick and’ height of the column of water so obtained 
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Hypro-PNEUMATIC ELEVATOR. 


gives the pressure used to lift the load in the 
car. It is obvious that, with this form of 
elevator, it is necessary to use just as much 
water at the same height, or pressure, to lift 
a light load in the car as is necessary to 
lift a heavy load, the height of column and 
pressure remaining constant. 

The Johnson & Bailey system, which is 
illustrated by the engraving upon this 
page, consists of the use of compressed air 
and water, wherein the air under pressure is 
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used to do the lifting, and the water is em- 
ployed to prevent the oscillation or vibration 
of the car, which would be produced by the 
direct action of the elastic fluid (air) upon 
the piston of the hydraulic engine 

The tanks are small, and are located in the 
cellar, as near the hydraulic engine as it is 
convenient to place them. Generally the 
hydraulic engine # is hung up, or bolted to 
the under side of the floor timbers above the 
cellar, and the tanks are directly under it; 
the tanks being in the form of two small 
boilers, or in some cases one boiler with a 
division head in it, forming two compart 
ments, one of which represented by CG, is for 
the water, while the other B, is for the air. 
The water tank ( contains a little more 


than enough water to fill the cylinder £. 
The air reservoir B, is of a size sufficient to 


furnish the required amount of air for one 
complete trip of the car, at the maximum 
capacity of the machine; and is furnished 
with a safety valve G, to prevent excessive 
pressure. The tanks are made of the best 
boiler iron, and are tested by the same rules 
that govern the tests of steam boilers. 

The hydraulic 


engine consists of a cyl- 
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inder, having a piston of proper diameter 
and stroke for the work to be done, also a 
frame for supporting the sheaves, and guides 
for the traveling head. The multiplying 
gearing H, is similar to a huge pair of 
blocks, and consists, according to circum- 
stances, of six, eight, ten, or more sheaves; 
each sheave being nicely turned and fitted 
for two wire ropes, and each rope propor- 
tioned to safely hold about ten times the 
weight it is calculated to hoist. With a ten 
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sheave engine of course the car travels ten 
times the distance in the same, or equal time, 
that the piston of the engine travels. 

This form of hydraulic engine has been 
adopted because theory and practice have 
both demonstrated that there is much less 
loss from friction, than when the piston 


travels half the length of the travel of the | 


car, or when any form of toothed gearing 
is used; it also occupies less room in the 
building, and that, generally, of least value. 

The air is compressed by a compressor A, 


which was designed 


especially for this | 


AMERICAN 


the piston and the valve. The valves are 
balanced and tight. 

The car platform, illustrated by the en- 
graving on this page, is fitted with safety 
locking pawls, combined with a powerful 
steel spring, and the simplest possible de- 
vice for forcing the safety pawls into contact 
| with the safety ratchets, should the lifting 
/ropes break. These having been used for 
many years, have proved perfectly reliable, 
and can be depended upon to reduce the fall, 
| possible to the car, to the length of the ratchet 
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elevator, it being necessary to have a special | 


compressor to fulfill the conditions necessary 
for this work,economically and with the least 
possible noise. The 
driven by a belt from a line of shafting when 


there is power in the building, or when | 
hired from a neighboring | 


power can be 
building; or it can be driven by an engine 
F’, upon the same bed with it. 


The air is compressed up to 60 Ibs., or | 
more, per square inch above the atmosphere | 


in the reservoir B. From the reservoir, the 
air passes as required to the top of the water 
tank (. The pressure of the air upon the 
surface of the water in the tank forces the 
water out through the pipes and valves D, 
into the cylinder #. When the pressure 


against the piston exceeds the amount neces- | 


Sary to overcome the friction of the machin- 


. . | 
ery and the weight of the load inthe car, | 


the piston moves and the car is raised. 


Between the air reservoir 3B, and the water | 


tank ©, there is an automatic regulating 
valve, which has the pressure of the air in 
the reservoir upon one side, and the pressure 
upon the piston, due to the load in the car, upon 
The difference in these pres- 
sures opens the valve enough to allow only 
a sufficient amount of air to pass to the water | 
tank, to overcome the resistance offered by 
the load in the car. By this means a light 
pressure is supplied for a light load and a 
heavy pressure for a heavy load. The action 
is automatic, and the result very economical. 

Another point of economical working is 
this: when the operator in the car pulls the 
cord to descend, the air-supply valve is shut, | 
the water valve and exhaust valve opened, 
the air which has just been used to lift the 
load is exhausted from the top of the water 
tank (, into a pipe that leads directly to the | 
suction of the air compressor A, and also to | 
the back end of the cylinder ZH. As soon as 
the pressures upon the front and back side | 
of the piston are equalized, which is almost 
instantly, the weight of the load in the car | 
causes it to descend as fast as the water is | 
permitted to be transferred from the engine | 
cylinder, through the main or water valve, | 
into the water tank. The speed is entirely 
under the control of the operator in the ear, 
who can open or close the valve, more or | 
less, at will. While the car is coming down, | 
the compressor A is pumping the air, which | 
has just been exhausted, back again into the | 
air reservoir B, and, instead of pumping free 
air of 14.7 lbs, absolute or atmospheric press- | 
ure, the air is returned to the compressor at 
a pressure which will depend upon the | 
weight of the load just hoisted. It may be | 
40 lbs. or 60 lbs. absolute pressure in the 
beginning, which will gradually be reduced 
hy the pumping of the compressor until it 
falls enough below the atmospheric pressure 
to allow the suction check valve to open 
when free air is taken in, 

By this arrangement the same air is used 
over and over again, the slight leakages, if 
any, being made up by the compressor from 
free air when necessary. The theoretical 
losses due to air compression are reduced to 
the lowest practical limits, and a smaller air 
compressor can be used than would be 
necessary to pump the required quantity of 
free air. 

The guide posts for the car extend 
throughout the whole height of the building, 
from the cellar to the roof, and are faced 
with safety lock ratchets, between which 
the safety car platform is raised and lowered, 
by means of two wire lifting ropes which 
are connected with the hydraulic engine, 
The car platform is moved at any speed de- 
sired by the operator, and when stopped is 
held rigidly in place by the water between 





compressor can be | 
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is running at its ordinary speed, the safety 


hammer does not act; but as soon as the 
speed is accelerated beyond what it should 
be, the balls A, fly out and strike the catch 
plate B. The brake is dropped, the motion 
of the safety rope ceases, while the motion 
of the car detaches the lever D, releasing the 
safety pawls #, which spring into the safety 
ratchets, stopping the car instantly. 

In addition to all the before-mentioned 
safety devices, there is also an automatic 
stop upon the hydraulic engine, so that if the 
check rope should break, and the operator 
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SAFETY DEVICE FOR ELEVATOR CAR. 


Besides the ordinary safety pawls attached 
to the lifting ropes, there is an extra set of 
patent safety pawls #, underneath the plat- 
form of the car, which are operated by a 
separate wire safety rope. This rope isa 
safety device entirely disconnected from any 
of the other working parts of the apparatus, 
and extends from the top to the bottom of 
the hoistway, running over pulleys at the 
top and bottom. Both ends are connected 
to the lever D, which operates the safety 
pawls under the car. The safety rope travels 
with and at the same speed as the car. In 
the upper part of the hoistway the rope 
passes over pulleys which give motion toa 
safety hammer or brake A. 


When the car 


lose control of the car, the hydraulic engine 
will stop itself when the car arrives at the 
top or bottom of its run. 

Some of these elevators have speed of 160 
feet per minute,and the motion is easy, being 
unaccompanied by any sudden jerks or 
oscillations in stopping The passenger 
cars are neatly finished in woods of different 
colors. These elevators are manufactured 
and erected by N. B. Cushing, at the Jersey 
City machine works, foot of Morris street, 
Jersey City, N. J. 

ted 

A $100,000 corporation has been organized 
at Chicago to take steps toward abating the 
nuisance arising from factory smoke, 








Extracts from Chordal’s Letters. 


Mr. Editor: 

* * * * Machinists, like all other men, 
often learn their trade with the intention of 
some day being in business for themselves. 
In fact, I suppose that an independent busi- 
ness is the chief end of all men, who have 
within them the real power of self reliance 
and independence. It really seems as though 
a machinist was unfortunate to have such 
desires. To enter, as an apprentice or work- 
man, into a large and well-equipped shop and 
observe for years the deficiencies of even 
such a shop ; to form ideas of how this mat- 
ter ought to be arranged, these new machines 
which ought to be put in a new story which 
ought to be put on the building; increased 
facilities for handling the work, and a thou- 
sand other things which cost piles of money ; 
to stay in this elegant shop where money is 
spent lavishly, and criticise every day the 
mere parsimony of the owners; to work for 
three dollars a day; and to hope some day to 
own a machine shop—all this seems idiotic, 
yet it is done every day. Most all our shop 
owners dug their money out of the shop. 
Most of these men were the most hypercritical 
of critics of the plant they worked with, but 
when they come to have shops of their own 
they get new ideas, and cease to talk of 
perfection in outfit. They soon learn that 
if a man is rich enough to get the kind of 
a shop he wants, he is rich enough to do 
without any shop at all. 

* * * * This country is awful big, Mr. 
Editor, and with all repect for the thousands 
and thousands of lathes which this very 
minute are revolving while some chap leans 
over them with outside calipers; for the 
thousands of planers, which are this instant 
knocking their dogs against their tumblers; 
for the thousands of drill presses, which this 
instant would show their spindles gradually 
descending ; for the thousands of vises, which 
this instant have a death grip on some piece 
of metal; for the shower of chips flying 
before the thousands of chipping chisels now 
creeping slowly forward before thousands 
of ball-pien hammers—with all repect for 
these many evidences of the existence of 
machine shops in this land, I venture the 
opinion that the machine shops haven't 
got started yet. There are lots of them 
yet to come. Not monster establishments 
with full lines of regular articles to make, 
with a routine business and printed cata- 
logues, with stocks of patterns in regular 
use, with story after story full of fine tools 
and fine workmen ; not such shops as these 
but little shops which will some day, under 
the management of boys now sweeping the 
shop, grow up and find their place. These 
little shops will have a certainty of nothing, 
and will do every thing. 

* * * * The ambitious machinist sees 
at once that his ‘‘ business” requires more 
money for a start than he can earn in a life- 
time, and he wishes he had gone at the tin- 
ner’s trade, so he could start business with a 
lump of rosin and two pounds of soft solder. 

* * * * The machinist trade is all 
right. Men with nothing have finally got 
shops of their own, and it will continue to 
happen that way. A man some day learns 
that if he can’t ride, he can walk. If he is 
not born to move, he can stand still. There 
are riding shops, and there are walking shops. 
I know something about these walking shops; 
in fact I was raised in a shop that was too 
weak and puny to creep well, and I saw it 
in full gallop before my term of apprentice- 
ship was up. 

* * * * Tf aman serves his time ina 
high-toned tip top shop, it will be a struggle 
for him to start the little shop which is to 
make his fortune. Still they do it, and I 
actually believe that the most successful 
owners are those who come from these good 
shops. The slouch from the rough Jittle 
shop can start one of his own and feel at 
home, but if the business should grow inspite 
of him, it would probably get away with 
him, while the lordly chip from the big 
shop, if he can narrow his gauge to start on, 
is always ready for healthful growth. 

* * * * There are two ways of starting 





small shops, One is to depend on your 
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superior skill and wit and mechanical repu- 
tation, and start right under the nose of the 
big shop you came out of. If you have luck 
you may absorb the big shop in course of 
years. If you don’t have luck, they will 
absorb you. Such is the course of events 
when the small shop is started in a city or 
manufacturing neighborhood. Such shops 
generally start with the intention of making 
a certain thing, and depending on luck and 
management to bring other things into line. 

The other way is to hunt around and find 
a place miles and miles and miles away from 
any other shop. The place must be located 
in the market center of some saw-mill coun- 
try, or agricultural country, or sugar-mill 
country, or some machine-using section. 
The intention is to get the repairs of the sur- 
rounding section, do such odd new work as 
can be picked up, and finally get into the 
manufacture of the very machines you repair. 
In proper hands this plan is the sure road to 
fortune. But it is hard up-hill work, and 
takes lots of pluck and good judgment. 
Repair work in such a shop brings fabulous 
prices. There is no competition, and skill 
must be used to keep competition away. 
West of the Mississippi is the place for such 
shops to hunt for locations. Timber regions 
full of local saw mills, two hundred miles 
from a railroad, can be found out there. 

The work will be repairs on the engines 
and machinery of these mills. You will pay 
big wages and must keep the men, for you 
will have none of the visiting brethren call- 
ing on you for work. You must carry stocks 
of necessary supplies, or learn how to get 
along without them. Such shops require 
more money than the little city shops, because 
you must have your own foundry and a few 
boiler tools, and must carry pipe and fittings 
and belting, and stock generally. You can’t 
get such things inside of three weeks, and 
you need them every instant. 

It might be thought that a railroad would 
be a convenience, but a railroad would spoil 
the whole game. It would bring your supplies 
quicker, but it would also bring them to your 
customer quicker, and would allow him to go 
to headquarters. When your shop gets going, 
talk railroad all you want to, but don’t sub- 
scribe any money or do anything which will 
really bring a railroad, unless you have some 
jealous man to buy your shop the day the 


railroad comes, 
* * 


* 


* In this little shop you will have 
a twenty-four inch cupola, and will work one 
moulder whom you will call the foreman of 
the foundry. He will mould, and make 
cores, and mud up the cupola, and break 
scrap, and charge, and clean castings, and, 
once in a while, will re-shingle the foundry 
roof. 

You will have a lathe about thirty inches 
swing to take in, say twelve feet. This you 
will run yourself. You will have a small 
lathe, say twenty inches by six feet, and an 
upright drill not less than eighteen inches 
from drill to column. Two vises and one 
journeyman machinist, and an apprentice on 
the small lathe, and one blacksmith run the 


thing. You will learn the value of hand dies 
for screw cutting, and will do heavy chip- 
ping. 

x * 


Your work will consist en- 
tirely of repairs at first, and you will culti- 
vate cheek and learn how to charge for 
work. You will have one common pattern 
maker, and will learn to charge every cus- 
tomer for pattern making, whether you have 
the pattern on hand or have to make it. 

You will sell to the stores country cast. 
ings, such as fire dogs, sash weights and flat 
irons, and once in a while you will build 
some sort of a something for somebody, but 
generally you will do repair work, which 
you wiil find enormously profitable if you 
only charge enough. After a while you will 
find that your repairing has given you a 
complete set of patterns for a saw mill or a 
saw mill engine, and you will build some to 
order, You will make rough, ugly service- 
able machines and sell them for about five 
prices. After a while you will get up a saw 
mill or engine, no better than anybody else’s, 
but a little bit different, so you can call it 
your own, And thus the thing works up or 
Your 








real estate is given to you with a cash bonus 
to encourage the enterprise, and you become 
a curiosity and a power in the neighborhood. 
One thing as a machinist you must tamely 
submit to. Your establishment will be 
called afoundry. You may call it your shop, 
or your machine shop, or your factory, or 
your works, but the people will call it ‘‘ the 
foundry.” 

Your insurance will be ten per cent. per 
annum which you will pay without thinking 
it high. 
* * * * Tylersville is a water-power 
town. It isa place of about twelve ‘'-ousand 
inhabitants, and makes its livin; out of 
paper mills, wood working factori- , woolen 
factories,agricultural implement shops,steam 
engine shops, and a general line of metal 
industries. Tylersville is the manufacturing 
suburb of a large city. Its water power is 
excellent, and is distributed by canals to 
about a dozen power centers, around which | 
factories and shops are crowded. 

McGuffy bought property at one of these 
power centers and started a boiler shop. 

His shop was like all other boiler shops, 
part building, part shed, and part yard; and 
he made the usual racket, of course. Now 
it happens that the party, of whom McGuffy 
bought his lot, lives in the next lot. He isa 
quiet, refined and cultured professional man 
with a family, and with senses and nerves. 
He goes into court and prays for an injunc- 


more riveting, unless he uses india rubber 
hammers ; and he further asks for $5,000 
damages done to real estate and ear drums. 
Five of his neighboring residents join himin 
the expense of this test case, and if it is suc- 
cessful, they will come in with prayers and 
claims, and maybe the same will be done by 
every resident who can hear McGuffy’s 
hammers. This would include about half 
the residents of the town. 

* * * * YT spent yesterday in the 
Tylersville Court House listening to this 
case. The evidence on both sides seemed 
to be about the same, and indicated that 
boiler making was a noisy business, well 
calculated to annoy sensitive people. 
the hearing of the testimony and receiving 
briefs, his honor took the matter under ad- 
visement, and I hope in my next letter to 
be able to say whether McGuffy may go on 
with his hammering. 

* * * * T gathered 
that the law of nuisances has been pretty 
well fixed and settled. The law has decided 
what constitutes a nuisance, and among 
other things is specified unusual noises. 

The law also says that if one man pro- 
duces unusual noises on his premises so as to 
interfere with his neighbor’s happiness, his 
neighbor has grounds for legal action. It 
has been decided that a legal action may be 
taken against a boiler shop, no mattcr if the 
plaintiff or defendant was on the premises 
years before the other came. 

The novelty of this case is in the existence 
of the water power, andit may be held that 


from this case 





down according to your management. 


owing to the existence of these power cen- 
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through the bed plate, and is operated by a 
hand 
tion restraining McGuffy from doing any | 
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After | 


ters, the infernal din of boiler hammers is a 
usual and appropriate noise, and that owing 
to the existence of these power centers with 
their appropriate din and clangor, the occu- 
pation of near property by a sensitve and 
delicate professional man is an unusual and 
inappropriate use of such property. 

* * * * Tt must be allowed that to re- 
fined and sensitive people the din of a boiler 
shop is intolerable. Being intolerable it 
follows that the din’s effect must be altered. 
Either the dinner or the dinnee must move. 
The one compelled by law to move is simply 
the most unfortunate. It is not the proper 
subject for a legal quarrel, but certainly is 
a question calling for the learned opinion of 
an impartial judge. 

*# #, # # # Very respectfully, 

CHORDAL. 


tad 
New Hand Milling Machine. 


The new hand milling machine illustrated 
herewith, is well calculated for taking light 
milling cuts, and can be operated very 
rapidly. The box-shaped head is mounted 
on a planed iron table, with a groove around 
the edge to catch oil and chips. 
slide may be adjusted 2!4 inches, by means 
of a screw with a square end for wrench, 
seen projecting in front. The screw that 
elevates and depresses the table passes down 


The cross 





wheel from beneath. Its vertical 


range is from the center to 4!¢ inches 


) we a 
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below. The steel spindle is 1,5; inches in 
{diameter and 14 inches long, and has a 33 


inch hole clear through it, tapered in front 
to receive the shank of the arbor. This 
shaft is provided with a three-speed cone 





pulley, whose diameters are 34g, 5, and 613 
inches, with 2 inch face. The feed has two 
changes. The boxes are made of composi- | 
tion, fitted with ample means for taking up| 
wear. The table is 16 inches long by 4%, 

inches wide. The hand lever is linked on 
to the end of the table, and the feed so ar 

ranged that the table can be fed along until 
the feed throws out, and then the table can 
be returned by the use of the hand lever, or 
a weight (shown beneath the machine) can 
be attached to the lever, making it  self- 
adjusting. 

There is an adjustible stop, located ina T 
slot on the side of the table, and it can be 
easily regulated to the required length of 
feed. The extreme length of feed by hand 
or power is four inches. The vise used on 
this size machine is # inch deep and 4 inches 
wide, and will open 1,4; inches with the 
steel jaws removed. The centers permit 34 
inches swing, and will take work 6 inches 
long. The weight of the machine complete 
is about 360 pounds. 

The machine is manufactured by E. E. 
Garvin & Co., 139 Center Street, New York. 

The Swiss Company, which constructed 
the Rigi railway, contemplate making a 
toothed-wheel railway up the Schneekoppe, 
the highest peak in Northern Germany. This 
| is to be a branch of the Bohemian railway. 











| Letters from Practical Men. 
| os 

| AN ADJUSTABLE BUTT 
| Editor American Machinist: 

| In making a model some time since, I had 
| occasion to use about 300 3,’ brass rivets, of 
| various lengths, and of a shape of head very 
| difficult, if not impossible, to find in the 
Market. Not having any conveniences for 
upsetting the heads, and wishing them as 
strong as possible, I decided to make them 
from solid stock, which, with the aid of the 
tool for turning the bodies, shown in the 


MILL. 


sketch, we very easily did. 





Burr MILL. 


The foundation of it was simply a cast iron 
drill pad of 214” diameter, which was fitted 
to the tail spindle of a 9” hollow spindle 
hand lathe. There is a piece B, recessed a 
little on one side (and bored true in the 
center to receive hardened bushings (), 
which forms « sort of cap for the shank piece 
A, to which it is fitted and firmly secured by 
screws D. The tool or cutter #, is simply 
a piece of }'’ square steel suitably shaped to 
cut the material required. It is adjustable 
to size by sliding in a shallow seat, and is 
secured by a little clip over it, held by two 
machine screws. 

I even went so far in making this one, as 
to put on some little extra finish, not but that 
it would have worked fully as well without, 
but, like Chordal, I ‘‘hke to see things 
polished” a little, and feel more respect for 
them, both in use and while idle. 

Yours respectfully, 
Cuas., 8. BEACH. 

Eagle Bridge, N. Y. 

MORE OIL HOLES. 
Editor American Machinist : 

If there is anything that will annoy the ear 
of a mechanic, it is a rattling, wobbling, 
grinding, always dry loose pulley. 








Now, since Mr. Coffin has broken the ice, 
in your issue of July 24th, I will tell of an 
oiling device I had made, which is herewith 


illustrated. On the side of the hub was cast 
a projection, (1—2) into which was drilled a 
hole (4) just touching the bearing (3 at 5) and 
passing on beyond it, but not through the 
hub. Into the end of the hole was fitted a 
screw (6) into the bottom ot which was cut 
a slot, the object of which is to enable one to 
oil the pulley without taking the screw en 
tirely out. This style of pulley has given 
the very best results, and one made two 
years ago now runs as smoothly as when 
made. It gets oiled about twice a week. I 
would say that there is no patent on it, and 
all are welcome to try its merits. 
Respectfully yours, 
HrerBERT 8. WILSON, 


Battle Creek, Mich. 
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Frame Rip Saw. 

In designing the ‘‘ Eureka” Surface 
Planing Machine, illustrated on this page, 
the makers, Cordesman, Egan & Co., 246 to 
250 West Front street, Cincinnati, Ohio, 
have aimed to squeeze a big machine into 
small compass, as a glance at its solid and 
compact proportions will show. 

The machine will take a fine finishing cut, 
doing the smoothest work, or, by a few 
turns of the wheel. the bed can be lowered, 
and a cut 5g deep in hard wood can be 
taken. The frame and bed are each cast in 
one piece, and especial credit is claimed by 
the makers for the manner in which the bed 
and frame are dove-tailed together, making 
the machine very stiff, and leaving the cut 
free from ridges. The boxes for cylinder 
and rolls are cast on the machine, making a 
very rigid and substantial bearing free 
from vibration. 

The cylinder is of refined wrought iron 
with twisted journals, and the bearings are 
long and lined with genuine babbitt. A 
pressure bar goes on each side of the cylin- 
der,thus insuring steadiness even when plan- 
ing short or thin stuff. These pressure bars 
are self-adjusting, always regulating them- 
selves to the various lumber being planed. 

The process of changing the machine to 
different thicknesses is quick and simple, 
the bed being raised and lowered by a single 
hand wheel. The feed rolls and cylinder 
being in stationary boxes, are always the 
same, and when the bed is raised or lowered, 
a glance at an index on side shows the 
thickness to be planed, and requires no 
further setting. 

The four feed rolls are extra large, the 
front one being fluted. The friction rolls in 
table are easily adjustable. The gearing is 
strong, and every device introduced to make | 
a strong, reliable feed. | 

It planes from 1-16 to6 inches thick, and 
either 18 inches or 24 inches wide. A coun-| 
ter shaft is furnished, if needed, and can be 
either placed on the floor, or under, as most 
convenient, The counter shaft has a flanged | 
pulley on it to run to loose and tight on 
machine, thus stopping or starting the feed. 

The machine is especially recommended 
by its makers for panel work, cigar box, 
pattern and mill work, box and planing 
mills, carriage and furniture factories, and 
smooth work generally. The pulleys are 10 
inches by 514 inches face,and are intended to 
run at the rate of 900 revolutions per minute. 
Two sizes are made of this ma- 
chine, 1814 and 2414 inches wide 
respectively, working in either 
soft or hard wood. 





LAUNCHING A BripGE.—In constructing 
a railway bridge over the river Ranee, in 
France, the engineer decided to build the 
bridge on the shore and launch it over the 


river. The bridge weighed, when it was 
complete, 2,600,000 pounds, its height 


above the river was 100 feet, and the span 
314 feet. Twelve windlasses were used to 
draw the bridge into its place. 
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by power. It should, of course, be back- 
geared. The following proportions might 


be observed: Front live-spindle bearing 114 
by 31 inches; largest step of cone7 to 8 
inches in diameter; the outside track some 
10 or 12 inches wide; length of carriage 
nearly twice the swing; cross-feed long 
enough to turn up full swing without reset- 
ting the tool. 





‘* EUREKA ” SURFACE 


Selecting a Foot Lathe. 


BY H. NORTON, 





If one must or will have a foot lathe, the 
following considerations may prove valuable: 
The driving cone should be placed overhead 
and connected with the treadle by a light 
wooden rod or leather strap. This will give 
a longer belt than any other way—a matter 
of much importance. Make the smallest 
step of the driving cone nearly as large as 


























~<A 


The Iron Frame Rip Saw, 
With patent adjustable fence, 
and hinged table, shown in the 
second illustration, is built by 
the same makers. The frame is 
of best quality cast iron, very 
strongly ribbbed, making a very 
stiff and strong support for the 
mandrel, Anextracurved cross- 
piece is put in the center to 
strengthen the bearing for the 
mandrel. 

The table is made of alternate 
strips of cherry and walnut, is 
extra long and hinged at one 
end, and can be raised or lowered 
by a raising screw at end, or can 
be instantly lifted up. A ratchet 
or rack, with a patent spring at 
its back, holds the table wher- 
ever wanted, without loosening 
or tightening any bolt. This 
will be found very convenient 
for oiling or interchanging saws. 

The patent fence is another good point on 
this machine. It can be instantly angled to 
any point. An iron plate is let into the 
wood table for the fence to slide on, allow- 
ing it to have greater range of adjustment, 
and holding it firmly. 

The connected boxes on mandrels have 
patent self-oiling boxes. Pulley on No. 
1 saw is 4 inches in diameter, 5 inches 
face and is intended to run 2,700 revolu- 
tions. 
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the largest step of the driven cone. 








PLANING MACHINE. 


The feed should run from 20 to 150 to the 
inch—the finest for turning steel, and the 
coarsest for the finishing cuts. The changes 
from fine to coarse should be easily made. 
It should be provided with gears to cut from 
4 to 64 tothe inch. The lead-screw is most 


conveniently thrown in by means of an 
open and shut nut; and the feed should re- 
verse in the head, for this allows feeding 
both ways for right and left handed screw- 
cutting, and permits the throwing out of all 
gearing for filing and polishing. 


Make the 








New Iron FRAME RiP Saw. 


good machine-tool builder, and fit up th 
counter shaft and treadle, or have the 
made to order. The counter shaft shou! 
have a balance wheel weighing some 30 
40 pounds. If one makes his own machine 
he will probably gain considerable experi- 
ence, but like all experience it will be dearly 
bought. Such a lathe asI have described, 
if well made, and run by an able and willing 
/man, will turn off a great deal of paying 
| machine work—that is, light work, within 
| its capacity. 
——__ +> —_____ 


| The Western Manufacturer of July 15,1880, 
|says: One of the most interesting features 
of the census of 1880, will be the positive as- 
surance it gives of the effect of development 
of manufacturing industries upon popula- 
tion. Towns and cities in which the me- 
chanical industries have been especially de- 
veloped, invariably show the greatest in- 
crease of population. Of course, there are 
cities in which other influences have con- 
spired to largely increase their population, 
like Denver, and other towns in the new 
mining districts of the West, but those are 
the exceptions and are easily accounted for. 
On all ordinary theories the growth of Chi 
cago in the last ten years seems almost ph 
nomenal, but when we take into consi 
tion the extraordinary growth of our 1 
ufacturing industries, the constant found: 

of new establishments and new lines of pr.- 
duction, with tbe growth of those already 
established, we no longer wonder at the ir 
crease. But even this increase in the popu! 
tion of the city proper does not do justice 
the growth of our productive industrie 
which have latterly, to a very large exter 
sought localities in the immediate suburb 
just outside the city limits. Especially h: 
this been the case in our southern suburb: 
where a large number of very extensive e 
tablishments have been located within the 
past year. Near the northwestern limits, 
along the North Branch, north of the city 
limits, is another favorite locality, where a 
number of large manufacturing establish- 
ments are being located. Should there be 
no drawback to our reproductive industries, 
in the shape of unfriendly legislation, we 
may safely expect to see Chicago take the 
third place, if not the second, among the 
cities of the new world at the next national 
census in 1890. 


——-- eae 


There is a Dutchman who keeps a tavern 
in a little country town on the line of a cer- 
tain railroad in Michigan, and who is the 
credulous victim of some of the railroad 
boys who stop to take lunch at his place, 
and, being quite talkative, tells his guests 
all the news that reach his ears from t’ 
mischievous railroad boys. One day, wh 
conversing with a traveler, he remark¢e 
‘*Do you see dot feller across the sthreet 
‘Yes; what about him?” ‘Veli, 
he vas a enshineer on de roat 
vonce, but he got de grant 
bounce.” ‘‘ How is that?” “T 
dolt you all abodt it. You s 
he vars behint time, and he g 
oxidet, and he make de fire ou 
von site of de biler, und de 
stheam all gone on that site aru 
throw de enshine on de switch.” 

——__,-4>e—___—— 

M. Charnay, the leader of the 
expedition recently sent to Cen- 
tral America under the auspices 
of the Governments of the 
United States and France (the 
expenses of which are to be 
largely borne by Mr. Pierre 
Lorillard), telegraphs that the 
Mexican Government has signed 
a treaty giving him all the priv- 
ileges and facilities he needs in 
making explorations, and has 
appointed a representative to 
accompany him. He also reports 
from the City of Mexico, Juv 
10, the discovery of an imports 
archeological station, 4,000 m 

















This bed wide and heavy, the carriage long, and 
will give the most power, and will drive fast the feed strong, for a stiff, strong machine, 
enough foriron work. Mount the foot pad if well fitted, will do light and delicate jobs 
and lever upon a square shaft, or in some much better than a smaller one. 

such way, su they can be moved lengthwise 


The back motion in screw cutting can 
under the bed. 


This will be found the best be done by reversing with treadle, 
most convenient for turning pieces of differ- which is soon learned, and is very handy and 
ent lengths. safe for some particular jobs, as cutting 

A 12 inch swing, 4 foot lathe, is large | threads up to a shoulder, or for inside work. 
enough, and should be as heavy and sub-| Perhaps the cheapest way to obtain such a 


stantial in every way as if made to be driven ' tool would be to buy an engine lathe of some 





tres above the sea, consisting of tombs, vas« 
skulls and other antiquities. 


—— +e 


The Postmaster-General has decided 
break up the practice of sending throu 
the mails advertising cards of various 
with one cent stamps attached. Aft. 
October 1, no cards, except the regulation 
postal cards, will be transmitted at a less 
rate than three cents for each half ounce, 
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“The machine, shown in the cut,is designed 

> bore and drill work in a horizontal 
position; its importance in a machine shop 
ranks next to the lathe and planer; in fact, 
for a great variety of work it is superior to 
alathe, from the much greater convenience 
it offers in setting work, and from the fact 
of the boring bars being supported closer to 
the work than is possible in a lathe. 

The spindle on which the cone pulls 
are placed is made of cast iron, and is hollow 
from end to end, so as to admit the steel 
spindle which is placed inside of it, and 
which has a horizontal movement through 
it, besides being turned by it. Mechanics, 
at allfamiliar with the building of such an 
arrangement as this, will at once appreciate 
the great difficulty of making this spindle 
run perfectly true when traversing its differ- 
ent ranges. It is accomplished, however, 
by boring the cast iron spindle after it has 
been fitted,and is running in its own bearings. 

The feeds for the spindle are obtained at 
ye back end of the machine,by a system of 
evolg that will feed it either backward or 

“Vard, as may be desired. It has three 
“janges of feed, operated by an internal 
clutch very readily changed from one to the 
«ther; as well as a quick return for the spin- 
a by hand. 

..The work is secured to a table which is 

yised and lowered by screws and bevel 

eheels. The table carries a saddle which 

“4s a movement parallel with the main 
‘pindle; on this saddle is across table which 
has a horizontal movement at right angles 
to it. It will thus be seen that any range of 
work within its scope can be performed by 
one setting, by merely moving the table in the 
Garections required on the work to be per- 
formed. 

The operation of boring is with boring 
bars and cutters, the outer end of the boring 
bar being supported by a steady rest. The 
work is secured to the table, and does not 
move, but has the cutters fed through by the 
mechanism above described. 

The steedy rest can be removed from the 
machine, so as to admit all long 
work that requires drilling, and that 
would be inconvenient to put under 
an ordinary vertical drill; in fact, the 
design of the machine is such that 

“horizontal drilling as well as bor- 

/ can be done with the greatest 

cility. 

“A facing tool is also provided, 
that gives the machine all of the ad- 
vantages of a facing lathe for many 
kinds of work. 

It will readily be seen that this 

hchine is adapted to a great variety 

“work. It is manufactured by the 
Betts Machine Company, Wilming- 
ton, Delaware. 

, —_ +e —____ 

A late issue of the Railroad 
Gazette has information of the laying 
of track on 38 miles of new railroad, 
making 2,228 miles thus far this 
year, against 1,035 miles reported at 
the same time in 1879, 791 miles in 
1878, 710 miles in 1877, 846 miles in 
1876, 457 miles in 1875, 727 miles in 
1874, and 1,578 miles in 1873. 

——-2a--—_—_ 


The Paradox Engine. 


The purchaser of an ordinary 

forty or fifty horse power engine 
places it in charge of an engineer. Whether 
the engineer be good or bad, he may be 
‘posed to know something about the care 
‘4 repair of engines. This engineer's 
‘ges adds that much to the cost of the 
wer, of course, but for large powers the 
portion of this expense is so small, that 
man would dream of doing without an 
‘ineer. The better the workmanship and 
srial of the engine, the better results will 
zineer get out of it. The engineer is 
sapposed to possess some skill, and with 
something good to apply this skill to, the 
more profitable the result of his lessened 

labors. 


In the last fifteen years the little steam 
engine has become an institution in the land. 
Hardly a village is so small as not to have a 
printer, or butcher, or cider maker, or some 
one using an engine from two to ten horse 
power, while the larger cities have them by 
the hundreds in every story of buildings, 
from cellar to garret. To fill the demand 
for these small engines, many large concerns 
have engaged in their manufacture, and we 
find in the market an infinite variety of 
them, from the crudest traps which will run 
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sential in the use of small engines. Under 
such circumstances it is no wonder that 
small powers are often considered a nuisance, 
and that parties really needing small powers 
hesitate long before putting in a small 
engine. 

It was a knowledge of these facts which 
led Mr. George A. Gray, Jr., long superin- 
tendent of the Niles Too! Works, to the in- 
vention of the Paradox engine; which we 
illustrate herewith. In this peculiar machine 
the engineer has nothing to do with the 
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at all, to the most delicate refinement in the 
| way of steam engines. 

While it pays well to employ an engineer 
for a forty horse engine, users of these 
small engines do not seem to think it proper 
to add an engineer’s wages to the cost 
of four or five power. AS a conse- 
quence, these small engines, in most cases, go 


horse 


into the care of some person with a hundred 


duties, a man totally unskilled in the keep- 
ing of machinery in repair or adjustment. 
|The ability to keep up steam and water seems 
to be the main requisite. As a matter of 
fact it requires as much skill to adjust the 
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THE PARADOX STEAM 


connecting rod, or cross head, or valve, or 
governor, on a two horse engine, as on one 
of two hundred horse power. The man in 
charge of the little engine is not an engineer, 
or a mechanic, and it will not pay to employ 
one who is, Under such circumstances it 
almost seems that good material and nice 
construction is wasted on small engines, 
and it is even thought by some that the 
crudest of small engines in the market will 
give as good satisfaction as the finest, so 
long as unskillful men attend them. It is 
not bad material or bad workmanship, which 
disorders the engine. It is unskillful attend- 


ance, and this lack of skill seems to be es- 
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DRILLING MACHINE. 


engine, except to open and close the stop 
valve. He cannot set up boxes unskillfully 
because they cannot be set up, and do not 
need it. There is but one oil hole; the gov- 
ernor consists of one unadjustable piece; 
there is no eccentric and no valve gear, and 
no cross head. There is not a single key 
or set screw about the engine. 

If steam can be hired, this engine without 
a boiler or pump may be fixed to the wall, 
out of reach of any man, and it will require 
no more attention than a common loose pul- 
ley. There is absolutely nothing about the 
engine which calls for attention. The 














ENGINE AND BOILER. 


maintenance of steam and water, which 
seems to be within the capabilities of men 
who cannot keep a common engine in order, 
is the only duty required of the engineer. 
Adjusting boxes in this engine is rendered 
unnecessary, because the wear is constantly 
in one direction. In common engines, the 
wear being in two directions, the least lost 
motion produces knocking. There are two 
pistons, each single acting, and, of course, 
there is no ‘‘back pull” on their connecting 
The accumulated wear of years pro- 
The valve 


rods. 
duces no knock in this engine. 


has no reciprocating motion, and, conse- 
All the wearing 


quently, no lost motion, 
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parts are in steam, and are composed of a 
composition, which is lubricated by steam. 
The governor is on the back of the main 
valve. 

The boiler is of the cone type, and no cast 
iron is used in its construction. The pro- 
portions adopted for the boiler have devel- 
oped economical and steaming qualities 
which are surprising. The boiler stands on 
a closed base, which allows it to stand direct- 
ly on a floor. The engines are also arranged, 
without boiler, to attach toa wall in case 
steam can be rented on the premises. 

These engines are manufactured by Cum- 
mings & Gray, Cincinnati, Ohio, who will 
supply them to dealers only. 

——-—_~ > e——_—_— 


Russian Engineers. 


The frigate Minin set out from Russia last 
autumn with an American engineer on board 
to assist the Russian staff. The latter were 
very good at theory, but woefully deficient 
of practice. At Aden the Russians began to 
think they could get on by themselves, and 
made matters so unpleasant for the Ameri- 
can that he telegraphed to Russia to have 
himself recalled. Before he had left the 
ship forty-eight hours the engines broke 
down, and telegrams were sent after him 
urging him to come back. These, however, 
did not reach him till he got to St. Peters- 
burg, where he refused to go back again 
unless the Admiralty doubled his pay and 
gave him a document signed by the Grand 
Duke Constantine, placing him above the 
engineering staff and giving him power to 
send back to Russia any of the engineers he 
chose. As he had helped to construct the 
engines, and knew more about their work- 
ing than anyone else, the Russian Govern- 
ment agreed to his demands, and he left 
for the Pacific. 

——— ee -—— 


New Use for Nickel. 


Gaspard and Bell have recently submit- 
ted to the French Société d’Encouragement 
several objects formed from pure massive 
nickel, obtained, not by electro- 
deposition, but by fusion and forg- 
ing. Nickel possesses many proper- 
ties that deserve attention from those 
engaged in industrial pursuits. For 
example, it is not liable to oxidation 
by atmospheric influence, nor under 
any ordinary circumstances. It is 
more infusible, malleable, and duc- 
tile than iron. These qualities, 
however, cannot be utilized, because 
it must be employed pure and under 
special conditions. If one thous- 
andth part of magnesium is thrown 
into the nickel at the moment of 
fusion, then the metal will possess 
all the malleability that can be de- 
sired. It may be drawn, rolled, or 
welded, and may be worked in any 
manner in which iron can be worked- 

——- +e —__——_ 


Notes on Steel. 


Steel merely hardened is hardest 
on the surface, while in steel that 
has been tempered the exterior is the 
softest. In the one case because the 
surface was cooled in advance, in 
the other because it was heated in 
advance. Steel which has rusted 
can be cleaned by brushing with a 
paste composed of 14 0z. cyanide of 
potassium, 14 oz. castile soap, 1 oz. 
whiting, and water sufficient to form a paste. 
The steel should first be washed with a 
solution of 14 oz. cyanide potassium in 2 
ozs. water, 

As the cyanide of potassium is a very 
dangerous poison, and as its fumes, when 
inhaled in sufficient quantities, will produce 
death, it should be handled with great care, 
and kept in a tightly corked bottle. 


— ome 


The Muscatine, Iowa, Oat Meal Mill is 
now shipping 130,000 pounds of oat meal to 
Glasgow, Scotland. It goes by rail to New 
York, 
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The Teeth of Spur Wheels—Their Correct 
Formation in Theory and in Practice. 


By Pror. C. W. MacCorp. 





No. Il.—Layring Out THE TEETH—THE 

Pircnu CrrcLE AND CIRCULAR PICTH. 

If the line of centers of a pair of spur 
wheels be divided into two parts which are 
to each other in the same ratio as the num- 
bers of the teeth, the circles of which these 
parts are the radii are called the pitch circles. 
And the first step in laying out a pair of 
wheels is to determine the radii and draw 
these circles. Suppose, for example, that the 
distance CD, between centers, in Fig. 11, is 
given, and it is required to make two wheels 
whose angular velocities shall be as 2 : 1. 
Divide CD into three equal parts, of which 
AD is one, then AC will measure two, and 


: 








Fia. 11. 


the tangent circles shown are the pitch 
circles. Evidently they can move in perfect 
rolling contact about their fixed centers; the 
linear motion AB is the same, whether we 
regard the point A, as belonging to one 
circle or the other. But one will not drive 
the other without the possibility of slipping, 
which would Gause the velocity ratio to vary ; 
hence the necessity of teeth. 

The next step is to divide each pitch 
circle into as many equal parts as its wheel is 
to have teeth. We may give the smaller 
wheel any number we please, but the larger 
one must have twice as many in this instance. 
The pitch of the teeth is the length of the 
circular arc obtained by this subdivision. 
Since the larger circumference is twice the 
smaller , but is divided into twice as many 
parts, the pitch are is the same in both 
wheels. Each of these arcs must contain a 
tooth and a space; hence we may say that 
the pitch is the distance between the centers 
or the corresponding edges of two adjacent 
teeth, measured on the pitch circle, not ina 
right line. This is sometimes called the 
Circular Pitch, in distinction from what is 
known as the Diametral Pitch, of which 
hereafter. 

GENERATION OF THE TOOTH OU'RLINE. 

In Fig. 12, let C and D be the centers of 
the pitch circles LM, RN. Tangent to these 
at A, is a smaller circle whose center is 0. 
Suppose all the centers to be fixed, then the 
three circles can move in rolling contact, 
with equal linear velocities. Set off from A 
the three equalarcs AB, AH, AP. Suppose 
a marking point originally fixed at A, in the 
circumference of the small circles; then while 
this travels to P, it must trace, with refer- 
ence to RN, the curve BP, and with refer- 
ence to LM, the curve HP. Now the rela- 
tive motions of the circles are precisely the 
same as though the small circle had rolled 





upon the outside of AN, and upon the inside | 
of LM, regarding these as fixed base lines; | 
the curves are, therefore, an epicycloid and 
a hypocyloid respectively; and AP is their | 
common normal. 

If the tracing point go on to ?’, the arcs 
AP’, AE’, AB, being equal, the resulting 
curves B’P’, L’P, are clearly but extensions 
of the first pair, and A?’, is their common 
normal. 

We perceive, then, that the curves thus 
simultaneously generated are tangent to 
each other at some point throughout the 
generation; that the point of tangency is 
always in the describing circle; and that 
the common normal always passes through 
the fixed point A, upon the line of centers. 

Consquently these curves are correct out- 
lines for parts, at least, of teeth; if the 
curved lever CH turn, as shown by the 
dotted arrow, it will drive the other be- 
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fore it, the point of contact following the 
arc P’ PA, until #’ and B’ meet at A; and as 
the common normal always cuts the line of 
centers at the same point, the velocity ratio 
will be constant. 

FACE AND FLANK. 

The epicycloid B’P’, which lies without 
its pitch circle, is called the face; and the 
hypocycloid £’P’, which lies within its pitch 
circle, is called the flank. Usually, each 
tooth has both; but wheels can be made, and 
sometimes used to great advantage, in which 
one of a pair has faces only, the other only 
flanks: we will consider this case first. 

SIZE OF THE TOOTH. 

This depends upon the pitch, for the pitch- 
arc must contain a tooth and a space, which 
might be exactly equal, were perfection in 
workmanship possible. Practically, the 
space must be a little wider than the tooth; 
the difference is called back-lash, and should 
be made as small as practicable. In draw- 
ing we may disregard it, and make the 
thickness of the tooth just half the pitch. 

ARC AND ANGLE OF ACTION. 

The angle through which a wheel turns, 
while one of its teeth is in contact with 
a tooth of another wheel, is called the 
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being drawn as in Fig. 12, let AB, AEF, be 
the pitch arcs, and AP, an equal arc on the 


describing circle. Then the face for the 


tooth of RN, cannot be less than BP, since, 
if made, as shown, of exactly that height, 
contact is ending at ?, at the very instant 
when the next 


tooth begins 


ea 
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angle of action, and the are by which it is 
measured is the are of action, This latter 
must evidently be at least equal to the pitch- 
arc, inorder that each tooth may continue 
in gear until the next one begins to act, and 
it should be considerably greater. 


A-PAIR OF WHEELS—LIMITING CASE. 
In Fig. 13, the pitch and describing circle 


Fig. 13 








> in H, which 
thickness of the tooth; and draw through 
H, a reversed face similar 
conditions are purposely 

this second face passes through P. 
case is, therefore, a barely possible one; the 


tooth is pointed, and just high enough to 


continue in gear until the next one begins to 














act. We found that the face must be of the 
height BP, in order to secure this are of 
action; drawing PD, which cuts the pitch 
circle in G, we find in this case that BG is 
just half the thickness of the tooth. Had 
it been greater, GH must have been less, so 
that the face through H, would not have 
passed through P, but between P and G, 
and the case would have been impracticable; 
it would then have been necessary to reduce 
the pitch and give both wheels more teeth. 
But if BG had been les¥ than half the thick- 
ness of the tooth, we could either make the 
tooth higher, or give it some thickness at the 
top, as in Fig. 14. 

The acting flank is HP; but in order to let 
the teeth of the other wheel pass, the hypocy- 
cloid is extended to J, making the depth of 
the space a little greater than PG; the differ- 
ence is called clearance, and a similar provi- 
sion is made in the other wheel by cutting 
in radially, as shown at A, H, B, a little 
below the pitch circle. The tooth of LM, 
is completed by bisecting the pitch-arc AF, 
at Fy and drawing the curves Ak’, F/, etc., 
similar to #7. 

A PRACTICAL CASE. 

Limiting cases like the preceding are to be 
avoided in practice. A pointed tooth is bad, 
as being weak and liable to wear at the top. 
And even if it be not pointed, the angle of 
action should be greater, as otherwise, the 
least wear at the top reduces the face below 
the requisite height, which affects the veloc- 
ity ratio, A reasonable case is shown in 
Fig. 14; the arc of action is 11g times the 
pitch, and drawing the radial line PS, we 


‘find BG much less than 1s BH, thus giving 


the tooth a thickness PK, re the top. 

APPROACHING AND RECEDING ACTION. 

In Figs. 13 and 14, the action takes place 
wholly on one side of the line of centers. If 
RN be the driver (the directions being as 
shown by the arrows) the action begins at A 
and ends at P, the point of contact continu- 
ally receding from the line of centers; in 
which case AB, AH, are called ares of recess, 
or of receding action. If LM drive (in the 
opposite direction) the action begins at P 
ending at A; the point of contact is always 
approaching the line of centers, and AB, AL, 
are then called ares of approach, or of ap- 
proaching action. 

It has been found by experience that the 
friction is greater and more injurious 1n the 
latter case than in the former; hence when 
such wheels are used, the one with faces only 
should always drive. But even then, there 
is one drawback, which will be seen by re- 
ference to Fig. 12. The longer the arc of 
action, the longer the face of the tooth, and 
the greater the obliquity of the line of action, 
that is, its inclination to the common tangent 
TT, of the pitch circles. The pressure as 
well as the motion is transmitted in this line, 
and the greater its inclination to 7'7, the 
greater will be the component of pressure in 
the line of centers, tending to cause friction 


,in the bearings. 


Consequently such wheels are better suited 
for use in light mechanism where the teeth 
can be made small and numerous, and 
smoothness of action is important, than for 
the transmission of heavy pressure. 

TEETH WITH BOTH FACES AND FLANKS, 
By giving faces and flanks to the teeth of 
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each wheel of a pair, we can secure a given 
angle of action with shorter faces, conse- 
quently with less sliding and less obliquity 
of action. Also,the action will take place part- 
ly before and partly after the point of contact 
reaches the line of centers. If a wheel is both 
to drive and to follow, the arcs of approach 
and recess may be made equal; but if one of 
a pair is always the driver, it may be desir- 
able to make the arc of recess the greater, 
in order to reduce the amount of the more 
injurious friction. 

The construction is shown in Fig. 15; all 
that relates to the face BP for RN, and the 
flank HP for LM, is precisely the same as in 
Fig. 13, and the lettering being so far made 
to correspond, no further explanation is 
needed. To complete the teeth, another de- 
scribing circle is used, on the opposite side 
of the pitch circles, which generates the face 
OF for LM, and the flank OX for RN. If 
we assume the arc of action on that side of 
CD, as AF or AK, the possibility of securing 
it with a given number of teeth is at once as- 
certained by making the arc AO equal to 
AF, and drawing OC, cutting LM in J: if 
FT be less than half the thickness of the tooth 
as required by the pitch, or equal to it, the 
construction is possible,the tooth in the latter 


Fig. 17 








event being pointed; if greater it is impracti- 
cable. If it be found feasible, we have only 
to draw the epicycloid OF, which joined to 
EP completes the outline of the tooth for 
LM, and the hypocycloid OK, joining it to 
BP, which finishes the outline of the tooth 
of RN. That is to say, these are the whole of 
the acting outlines; the flanks must be ex- 
tended to a greater depth in order to give 
clearance, as already explained. 

The operation will be readily seen; as in 
the diagram the acting side of a tooth of each 
wheel is drawn in two positions. Supposing 
RN to drive, the action begins at O, the 
driver’s flank pushing the face of the fol- 
lower, and the point of contact moving in 
the arc OA, until A and F# meet at A. 

The face of the driver then urges the fol- 
lower’s flank, the point of contact now travel- 
ing in the arc OP, and at P the action ends. 

We see, then, that the angle of approach 
depends upon the length of the follower’s 
face, and the angle of recess upon that of 
the driver’s face; and if lengths 
assumed or given, those angles are readily 
found,—as for instance, had the length KO 
been assigned, it is only necessary to strike 
an are about C with radius CO, which, 
cutting the describing circle in O, gives O.A 
the length of the are of approach, which is 
then to be set off on L Mand RN, as AF, AK. 

A Practicable Example. 

The diagram, Fig. 15, is drawn without 
regard to practical proportions, in order to 
make the construction clear; but in Fig. 16 
we have shown a feasible case; the cut is 
half size, and the conditions are as follows: 

Distance between centers, 27 inches. 

Wheels to have 63 and 45 teeth, the 
smaller to drive, 

Angle of action to be 2% times the pitch. 

Angle of recess to be one-third greater 

than the angle of approach. 


these be 


We have, then, 63:45::7:5, 74+5=12,2}=2}, 
23 x 7= 153 21 x 5=11}, for the radii 


of the pitch circles. And 28=%,, which is to be 
divided into parts in the ratio of 3:4; whence, 


3+4=7, % + 7=8, $x 3=—1} times the pitch 
angle of approach, 
$x 4=—14 times the pitch 


=angle of recess. 


INTERCHANGEABLE WHEELS. 
Inasmuch as the face and the 
flank which act in contact are 
generated by the same describing 
circle, it makes no difference 
whether the diameter of the one 
which traces the other face and 
flank be the same or not, in laying 
out a single pair of wheels; and 
in Fig. 15 the describing circles 
are of different diameters. But 
for the very reason just stated, it | 
is clear that if we wish to make a 
number of wheels, any one of 
which will gear with any other 
one, we must use the same describ 
ing circle for all the faces and all 
the flanks. 
SIZE OF THE DESCRIBING CIRCLE. 
In making such a set of wheels, 
the question at once arises, how 
large shall the describing circle 
be? 'This depends upon a prop- 
erty of the hypocycloid, illustrated by 
Figs. 17 and 18. In Fig. 17, the describing 
circle is half the size of the base circle, and 
the line traced by the point A is merely the 
diameter AJ). For after rolling till the point 
of contact is B (taken at pleasure), the de- 


Fiy. 18 





scribing circle cuts AD in P, its center mean 
time going from # to #.) Draw BFC, and 
PF, then the angle ACB is half the angle 
PFB, but the radius AC is twice the radius 
BF, therefore the arcs AB, PB, are equal. 
In Fig. 18, the point P will trace the curve 
AB, by rolling in one direction, if we regard 
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it as in the circumference of the smaller 
circle; but if the same point be carried by 
the larger describing circle, it will trace the 
same curve by a rolling in the other direc- 
tion. If then in any case the describing 
circle be half the size of the pitch circle, 
the flanks will be vadiu/, as in Fig. 19; if 
it be less, they will spread out toward the 
root of the tooth, giving a stronger form, as 
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in Fig. 20; but if greater, the flanks will 
curve in toward each other, as in Fig. 21, 
whereby the teeth become weaker and 
difficult to make. 

From this, the safe practical deduction is, 
that the describing circle fora set of wheels 
should not be of more than half the diameter 
of the smallest wheel; and in laying out a 
single pair, two describing circles, each of 
35 the diameter of its pitch circle, give good 
practical forms to the teeth for general pur 
poses. 

Still, the face is shorter, and the obliquity 
of action less, fora given are of action, the 
larger the describing circle; so that for very 
delicate mechanism it is possible that the 
gain from these causes would sometimes 
render it advisable to use teeth of the form 
shown in Fig. 21. They may be much 
strengthened by the use of large fillets at 
the junction of the side and bottom of the 
space, which is quite admissible, since the 
acting depth of the flank is comparatively 
small, ag has been shown. 


RACK AND WHEEL, 

A rack is simply an infinitely large wheel. 
The curvature of a circle diminishes as the 
radius increases, and disappears when the 
radius becomes infinite; so that the pitch linc 
of a rack is only a straight tangent to the 


r 





20 Fig. 21 
f 
pitch circle of the wheel with which it 


works, and the line of centers become a per 
pendicular to this pitch line, through the 
center of the wheel. 

The rack will travel through a distance 
equal to the circumference of the pitch circle 
of the wheel during one revolution of the 
latter, Whatever the number of teeth, and in 
the same proportion for any fraction of a 
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revolution, The pitch of the rack teeth, 


therefore, is found by rectifying the pitch 
are of the wheel, whatever that may be, and 
setting off that length upon the pitch line. 
The construction in Fig. 22. 
We have here shown the two describing 
size, and it 
be used to generate 


is shown 
circles as of the same is clear 
that if the same circle 
the faces and flanks of 
one of them will gear 


a set of wheels, any 
with the rack if the 
pitch be also the same. 

Evidently both faces and flanks of the 
rack teeth are cycloids, being generated by 
the rolling of a circle upon the pitch line. 
If the length B P of the face, be assumed or 
given, a line parallel to R N cuts the gener 
ating circle in 7, thus determining A P, to 
which AF must be made equal, and fixing the 
part of the action which will take place on 
the right of CD. 
make AP equal to it, thus ascertaining the 


Or if AP be assigned, we 


necessary length of face. In either case, PS is 
now to be drawn perpendicular to the pitch 
line, which it cuts at G@, and as in the pre- 
ceding constructions BG cannot be greater, 
and should be less, than half the thickness 
of the tooth as determined by the pitch. 
The part of the action, which will take place 
on the left of (CD, depends upon the length 
of the face of the wheel tooth, and is ascer- 
tained as in the cases previously explained. 


eta 

SIEMENS EnLecrric FURNACE.—This ap 
pliance for the melting of refractory metals, 
such as platinum, iridium, steel, &e., has 
been exhibited to the Royal Society of 
London. The positive electrode, which was 
made of iron, entered from below the cruci- 
ble containing the metal melted, 
whereas the negative electrode, which was a 
rod of carbon, was attached by means of a 
The crucible 
was surrounded by charcoal contained in a 
and 
so intense was the heat accumulated, that in 
about twenty minutes two pounds of broken 
files were completely melted. 


to be 


lever to a solenoid regulator. 


copper vessel, to prevent loss of heat, 


The arrange- 
ment was such that it may easily be applied 
on a large scale. Electric fusion has the 
great advantage of entirely excluding the 
atmosphere, and consequently the products 
of combustion, from the substance in the 
crucible. 
ee 


The New York Evening Post has the fol 
lowing item about empting the water from 
the Hudson River Tunnel shaft: ‘‘A curious 
thing about emptying the water from the 
shaft was the working of a pump under 
water. One of the shaft pumps was a Deane 
double-plunger mine pump of small size, 
with an ejecting capacity of four hundred 
gallons a minute. It had, of course, been 
submerged from the time of the disaster, 
which occurred on Wednesday. On Sunday 
steam was admitted to this pump while it 
was yet under water, and, somewhat to the 
surprise of those who witnessed the experi- 
ment, it worked without fault. The fact 
suggested the idea that the pump might have 
been set at work long before, for, if it would 
work submerged three feet, it might have 
worked just as well when it was covered 
with thirty feet of water.” 
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Relative Growth of Cities and Towns. 


One of the most interesting studies con- 
nected with the recent census, is the relative 
advance in the population of the various 
cities. Excluding from the contemplation 
of this article, with one exception, the cities 
whose percentage of growth in the last 10 
years has been under 50 per cent, we have 
the following interesting but incomplete 
table, a few of the figures being estimated. 


0. 


880. 


CITY. 


‘op. 1 
Pop. 18 
Growth 
Per Ct. of 

ncrease 





pT OE 6 eee 45,000 21,789 23,211) 106 
Camden, N. J...... 41,714 20,045 21,669 108 
OS | | a a ee 502,940 298,977 203,963) 68 
Cedar Hanis, Ie........<. 10,176 5,040 5,136) 100 
Chester, Pa........ 23,000 9,485 13,515) 142 
2 157,946 92,829 65,117, 70 
COMMU 5 dew cc ccecasein 51,337 31,274 20,063) 64 
DOCEOIG, MICH. 5 i. 2 sc ecevcse 119,700 79,577, 40,123) 50 
Danvury, COUN... ....+0.5 6,542, 4,958) 75 
i. So) Se 4,759 29,241) 61: 
Grand Rapids, Mich....... 15,530 16,507, 106 
Indianapolis, Ind.......... 73,150 48,244 24,906 51 
Joliet, Ill rie. sae 7,263 3,737) 57 
Kansas City, Mo....... 56,964 32,260 24,704 76 
LACTORSO, WIB......26s00 : 5 8,269 106 
Meriden, Conn............. 8,613, 81 
Milwaukee, Wis........... 130,000 71,440 58,560) 81 
Minneapolis, Minn... 13,066 31,934 244 
Nashville, Tenn........... 48,377 25,865 17,512 4 

195 

66 

51 

7 

67 

99 








Omaha, Neb...... . 30,605 15,440 15,165 
Pawtucket, R.I.... 19,538 12,919) 
Pittsburgh and Allegheny. 232,355 139,416 92,939 
Provenence, B.T.......... . 104,410 68,904) 35,506 
gy a 58,631 33,597) 25,052 


MRE WU 6 vic ccc os < 00s ovis 16,500 9,880 6,620 
St. Joseph, Mo............. 35,000 17,565) 17,485 


San Francisco, Cal........ 227,350 149,473 
St. Paul, Minn ...| 40,000, 20,030 
OO Oh nose ete ves a 05d was. 53,635 31,000, 22,635) 7 
Wheeling, W. Va.......... 81,000) 19,280) 11,720 60 
Washington, D.C......... 160,000 109,199) 50,801; 47 
Waterbury, Conn 22,000 10,826, 11,174 105 


The causes that have produced the real or 
apparent growth of American cities and 
towns cannot be traced according to any 
consistent rule. Many of the larger cities, 
especially, whose rate of growth has not 
been such as would give them place in the 
foregoing table, have made the increase that 
stand to their credit in the recent census, 
more largely through annexation of the sur- 
rounding country than through any other 
cause. Suburbs, that have no real or tangi- 
ble connection with the large cities near 
which they happen to lie, have been ruth- 
lessly annexed, by this means giving the 
latter the credit for two or three village 
inhabitants for every city denizen, whose 
business or property interests are in the city, 
but whose home and place of voting are 
located in the suburban town. But the 
gain by annexation is less noticeable in the 
case of cities showing a high percentage of 
increase. 

Also, in some of the cities, showing a 
lower rate of increase than is found in the 
above table, the gain largely represents acces- 
sions of unskilled laborers. Almost invari- 
ably the higher percentages shown in the 
table refer to cities distinguished for growth 
in the higher mechanic arts. 

Again, some of the cities on this list show 
a growth attributable more to location or 
situation than to any other single cause. 
Kansas City, St. Joseph, Denver, Minneapo- 
lis, and St. Paul, are notable examples of 
this class. The immense immigration that 
is flooding the fertile plains of Kansas, 
Colorado, Minnesota and Dakota (the young 
State of Kansas having now a population of 
over one million) involves a corresponding 
growth of the receiving and distributing 
centers of business tributary to these States, 
and to.which these new States are tributary. 
Each of these cities in becoming the business 
depot for a territory, almost imperial in ex- 
tent, fills up with a population far more mer- 
cantile than mechanical in its character. Of 
the five cities named in this category, Min- 
neapolis, more than any other may fairly 
lay claim to the title of manufacturing city, 
owing to the enormous milling interests 
which have there taken advantage of her 
magnificent water power. Kansas City, in 
becoming a pork killing center, may like- 
wise claim to be something more than a 
mere merchandise depot. 

The two southern cities named in this list, 
Atlanta and Nashville, while differing some- 
what in history, present substantially the 
same general aspect in their mode of growth. 
Both were war centers, the one being almost 
destroyed, and the other greatly crippled by 
the ravages of war, and both have risen from 
an exceptionally low plane of population and 








cities. But in turning especial attention to 
manufactures, the former is as certain to sur- 
pass the latter, in all the elements that make 
statistics of population valuable, during the 
next decade, as she has in the ten years just 
closed. 

It is not given to every city, orto many 
cities, to advance largely in commercial im- 
portance, while making a heavy increase of 
population through the growth of manufac- 
tures. Commerce may, and does, attract, 
not only inactive wealth, but active capital. 
But manufactures attract, what is better 
than capital, the skill and labor that make 
sapital productive, and stimulate cities by 
peopling them. Of this class of American 
cities, Chicago is the greatest exemplar, 
witb Indianapolis, Cleveland, Detroit, and 
Toledo, following her lead. 

The kind of manufactures that has more 
especially contributed to the growth of 
each of the manufacturing cities named in 
the foregoing table is also a pleasant study. 

And the fact may be noted that the special 
impulse of population in each has _ been 
mainly helped by one, or at most two or 
three departments of manufacture in most 
of these cases. Thusinthe table, Pittsburgh 
heads the list of cities making iron manu- 
facture a prosperous specialty. Chester 
varies the iron programme by devoting her- 


self to the building of iron ships. Cleveland 
and Columbus run largely to the heavier 
branches of iron manufacture. Wheeling 


makes nails foraliving. Cedar Rapids ships 
oatmeal heavily to Scotland, and spends her 
superfluous strength in packing pork. Dan- 
bury makes hats. The present statistics 
leave us in doubt whether or not the convict 
laborers in her prison swell the total for 
Joliet ; but whoever attempts to rival her 
prison contractors, with their gangs of con 
victs working on leather manufactures at 
less than the cost of their keeping, will need 
both a stout heart anda long purse. Meriden 
runs largely to plated ware and similar light 
branches. Milwaukee makes beer for the 
world, and doubtless drinks her own share 
of what she makes. Providence chops out 
jewelry of all grades and prices’ by 
machinery, excelling also in machinery, 
tools and the various branches of iron manu- 
facture. Grand Rapids is essentially a wood- 
working town. Paterson owes much to her 
silk mills. Racine dotes upon her manu- 
factories of agricultural implements, while 
brass supplies Waterbury and Washington 
with their chief stimulus. In the one case 
the brass of the mechanic arts is relied upon; 
in the other, the brass of the politician sup- 
plies every need. 

To what precise causes we may attribute 
the growth of San Francisco in population, 
during the past decade, it is not easy to say, 
when it is considered that the entire Pacific 
slope, upon which the city necessarily de- 
pends, contains a population but little, if 
any, greater than that of New York city. 
Most probably her relations to the mining 
interests of the Pacific slope, like Falstaff’s 
relations to wit, are the moving cause, not 
only of her growth in population but of her 
gains in commercial importance as well. 
She herself mines little and manufactures 
less, but she is the cause of both mining and 
manufacturing in other centers. 

The observer, who is half statistician and 
half philosopher, may find a still more fertile 
field in noting the ins and outs of population 
in the hundreds of towns and cities whose 
per-centage of growth falls below that con- 
templated in this article. Next to knowing 
where the people live, it is a curious thing 
to note the various threads of circumstance, 
whose meaning is made apparent in the 
results of a national census, 

-_-  - 

One Way of Running a Newspaper. 





Noting a suspiciously familiar flavor in an 
article entitled: ‘‘The Model Foreman,” 
printed in the July issue of a scientific-me- 
chanical exchange, an accurate comparison 
with the editorial of similar name in the 
AMERICAN MACHINIST of May 22, 1880, from 
which it had been cribbed without a word of 
credit, proved that the two articles only 


enterprise to a very respectable rank among 
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scription of the American states, in that-they 
were one, and that one of the two was divis- 
ible. The first part of our editorial had been 
omitted, but the remainder was appropriated 
verbatim, without a word of acknowledg- 
ment. 

From this promising beginning, further 
and more critical examination of the journal 
in question, than is our wont, developed the 
announcement that its advertising rates 
have been ‘‘reduced to meet the times,” a 
statement of fact not without interest to ad- 
vertisers, such as those in the AMERICAN 
MACHINIST, who get happy over an advance 
in rates regularly two or three times a year. 

Noting the frequency with which either 
the name of the publisher or the paper, 
appeared in the advertising pages, only a 
little arithmetic was required to show, that, 
in addition to the space ordinarily reserved 
in all newspapers asa publisher’s column, the 
publisher had taken advantage of the ‘‘re- 
duced rates” above named, and driven a 
lively bargain with himself, in a journal 
ostensibly devoted to the interests of the 
scientific: mechanical public. 

Out of over 20 separate advertisements, 
covering 111 inches of advertising space (or 
more than 31 pages) thus devoted to the 
publisher’s use, a pretty fair division seems 
to have been made between advertisements 
of the paper itself, of machinery, tools and 
instruments for sale by its publisher, presum- 
ably as a feature of journalistic speculation, 
and of books for sale by him, apparently as 
a dealer. These books reiate to all sorts of 
topics, the great majority evidently not be- 
ing reprints from his own columns. It is 
not every newspaper that can boast of a 3} 
page advertiser at prices ‘“‘reduced to meet 
the times!” 

It is to be hoped so shining an example 
will not be lost upon those obtuse editors and 
publishers, who will insist upon putting into 
their columns original articles that the public 
want to read, and of making their advertisers 
pay for the space they occupy at rates steadi- 
ly advancing as their journals grow in 
circulation and influence. 
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Summer Meeting of the Mining Engi- 
neers’ Society. 


The Lake Superior Meeting of the Amer- 
ican Institute of Mining Engineers this sum- 
mer promises to be very pleasant, as well as 
profitable in acquiring professional informa- 
tion. The committee having the matter in 
charge,of a two weeks’ excursion to the min- 
ing regions, have made arrangements for 
members living in the East to leave New 
York on Friday the 20th of August and 
reach Chicago next day, remaining there 
over Sunday. They will there be joined 
by members from other sections, and on 
Monday morning the party will leave Chi 
cago on a special train reaching Marquette, 
Mich., the same evening. The circular 
issued, under date of July 24th, announces 
that arrangements have been made to have 
a steamer meet the party at Marquette, on 
which the members, and ladies accompany- 
ing them, will reside during their stay in the 
Lake Superior Regions, and on which ex- 
cursions will be made to various points on 
the lake, including the copper regions, 
Thunder Bay, Silver Islet, and, ofa Sault St. 
Marie and the Straits of Mackinaw, into 
Lake Michigan. 

The Committee give notice that they are 
not prepared at the present time to give 
further details, but the meeting and excur- 
sions will be so arranged that the members 
can reach New York on their return not 
later than Saturday, the 4th of September. 
Also that further details, as to route from 
New York, place of entertainment in 
Chicago, rates of fare, subsistence in the 
lake regions and the details of the excursions 
will be given in a subsequent circular. 

The whole programme appears to be well 
prepared, and doubtless every part of it will 
be thoroughly enjoyed. Those members 
(including ourselves) who belong to the too- 
busy-to-get-away club will take pleasure in 
listening to particulars of the good time ex- 
perienced by those who participate, 
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Quixotic Iron Manufacturers. 


About the first of June the iron workers 
in the rolling mills of Philadelphia had a dis- 
agreement with the mill owners about the 
price paid for iron puddling. This led toa 
general strike, which was pertinaciously 
maintained for seven weeks, when the iron 
manufacturers held a meeting, and, after 
indulging in resolutions complimentary to 
themselves and derogatory to the Amalga- 
meted Association of iron and steel workers, 
issued what purported to be a strong address 
to the iron workers in the rolling mills in that 
city offering them a ‘‘sliding scale” and con- 
siderable advice. In that address (which was 
signed by six firms and companies owning 
rolling mills) occurs the following bold 
declaration, which in the light of their sub- 
sequent action, would have done credit to 
the redoubtable Don Quixote himself. ‘‘We 
therefore declare that we will not hereafter 
employ any puddler, heater, roller or work- 
man of any kind who belongs to any union, 
and who pledges himself to conform to 
rules in opposition to our interest.’’ Like 
the piano manufacturers of this city who, 
three or four months ago, started a fine 
scheme to obtain a large amount of free 
advertising, they formed a union among 
themselves to regulate the wages of their 
workmen, and immediately opened hostilities 
against the latter, because they belong toa 
union having the same object. Before ob- 
taining employment in the mills workmen 
were asked to sign articles agreeing to the 
manufacturers’ decision of not employing 
union men. As soon as presented the work- 
men rejected the mill owners’ terms of em- 
ployment. The result was as might have 
been expected. The workmen refused to 
abandon their union, and in a few days the 
manufacturers backed down and employed 
them at higher rates than previously offered, 
without any exactions as to their connection 
with a trade union. 

This is but one of many instances in which 
attempts to crush out a trade union have 
resulted in a sore defeat. If these combina- 
tions are wrong in principle among workmen, 


they are also wrong among employers. The 
iron workers’ union had caused serious 


trouble to mill owners in Philadelphia, hav- 
ing made demands which seemed to the 
latter unjust and unreasonable. Instead of 
making a fair effort to convince the unionists 
of their rapacity, by combating them with 
solid arguments, the mill owners proceeded 
to meet unreasonable demands by others of 
the same nature. By so doing they have 
contributed to strengthen the iron workers’ 
union which, elated by recent successes in 
Pittsburgh and other localities, as well as in 
Philadelphia, is likely to take advantage of 
its power and make more trouble for the 
manufacturers. 


—— +e - 


In our Questions and Answers depart- 
ment, ‘‘L. S.”’ asks us ‘‘to name some 
creeks or wells in this country where wood 
may be put in and changed to stone.” We 
are acquainted with some localities where 
the water is said to possess these wonderful 
properties, but they are too closely allied 
with legends that bear little if any tangible 
evidence of the truth of these representations, 
Will our readers who are acquainted with 
these localities please furnish us with some 
positive information in regard to the petrify- 
ing of wood, by placing it for a definite 
length of time in certain waters ? 

——— +/+ —_—. 

In our issue of July 31, we published a 
brief account of an accident to a locomotive 
which should not have appeared as it was 
written, but was overlooked in the hurry of 
getting ready for press. It is not our cus- 
tom to insert anything without careful ex- 
amination, but as about half our force was 
away on summer vacation, that issue of the 
paper was prepared in too much of a 
hurry. The paragraph should have said the 
parallel side rod was broken—not the con- 
necting rod. The broken rod was taken off, 
also the side rod upon the other side, and 
the engine proceeded, driven by the connect- 
ing or main rods attached to the main driv- 


ing wheels—no small wheels used. The 
engineer had no ‘‘companions ” other than 
the fireman. 








Questions and Answers. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 





(1) J. F., Bronxville, N. Y., asks: 1. 
Can a vacuum be formed over 15 lbs pressure per 
square inch? A.—A vacuum has no pressure in 
itself, but a perfect vacuum would sustain an atmos- 
pheric pressure of 14.7 pounds per square inch, at 
about the level of the sea. See answer to question 
(3) in our issue for July 24, 1880. 2. Is a bolt 
strengthened by drilling a small hole through the 
center lengthwise? A.—The tensile strength of a 
bolt or a piece of any other metal is decreased by 
removing a portion of its section. A bolt that is 
subjected to continual blows, or sudden vibrations 
will be less liable to break, if it has a hole drilled 
lengthwise through the center and made large in 
proportion to the tensile strain to which it is sub- 
jected. A solid bar of iron will in vibration fracture 
at the center first, and by moving the center the 
vibrations have no place to concentrate. 3. Must 
an engineer have a license to run a stationary 
engine in a country town? If so, where can it be 
secured or from whom? 4A.—A license is not 
required to run a stationary engine in country 
towns. The license system has only been adopted 
in some cities. 


(2) W. S. E., Boston, Mass., asks: Will 
you kindly inform me how I can demagnetise cali- 
pers, drills and other tools, which have become mag- 
nets from use upon electric machines and magnets? 
A,.—First ascertain, by means of acompass, which is 
the north pole of the piece of steel or tool which 
you wish to demagnetize. With a bar magnet using 
the north pole (which is usually marked 4), com. 
mence at the Send and stroke toward the ¥ end. 
Apply a few strokes of the magnet to the piece, and 
testit again by the compass. If the deflection of the 
needle is less, the movement has been in the right 
direction, but if the deflection of the needle is 
more, the piece must be stroked in the opposite 
direction. Repeat this operation until the magnet- 
ism is removed. If you will remember the follow- 
ing natural laws you will have little difficulty. 

A piece of steel or iron may be magnetized by stroking 
Srom one end to the other with a magnet, always in the 
same direction. By stroking in the opposite direction 
the piece will be demagnetized. 

A stronger magnet is required to magnetize than 
to demagnetize. 

A bar magnet made from a round or rat tail file is 
by far the best as there seems to be something either 
in the steel or temper which makes it peculiarly 
susceptible to magnetism. 


(3) H. E. G., Allegheny City, Pa., writes: 
Iam a machinist by trade and would like to obtain 
your views on an argument that I have had with 
some locomotive engineers on the pulling power of 
locomotives. I hold that locomotives of equal 
weight will have the same power to start a train 
regardless of the size of the driving wheels, pro- 
vided each has equal cylinder power, and this 
power be sufficient in both cases to slip the drivers 
under all circumstances. In other words that one 
of the ordinary four wheeled pony engines could 
start just as heavy a train with drivers 66” in diam- 
eter as it could with those of 48’’ diameter, (or even 
a heavier load on account of the larger wheels 
having more contact surface with the rails) provid- 
ing the cylinders had the capacity to slip the wheels 
under all circumstances. The engineers maintain 
that the engine having the little wheels could start a 
train that it would be impossible for the other 
engine to move with the large wheels? A.—If we 
understand you correctly your argument resolves 
itself into the following question : Will a locomo- 
tive having driving wheels of 66’’ diameter pull as 
heavy atrain as one having wheels 48’ diameter. 
The power in both cases being sufficient to slip the 
wheels and the weight of the engines being equal? 
It will require more cylinder capacity,—that is more 
power to slip the large wheels upon the rail than 
the small ones, consequently a more powerful 
engine is the result. The larger wheels have more 
bearing surface upon the rail than the small ones, 
but, there being no addition of weight, the adhesion 
to the rail is not increased and the smallest amount 
of greasy matter that may possibly get between the 
surfaces will separate them altogether; whereas the 
smaller wheels have a better grip upon the rails, and 
should anything of a greasy nature get between the 
surfaces they are not separated. This principle is 
well known in connection with the advantages of 
shaft journals of large diameter over those of a 
small diameter. The smaller wheels would also 
have a decided advantage over the large in making 
more revolutions per minute, thus giving the en- 
gines a better opportunity to develope their power. 


(4) L. S., Wilmington, Del., asks: Will you, 
or any of your readers, please to inform me of the 
best and cheapest process of petrifying wood? In 
Moore’s receipt book, page 564, I find one, Gum salt 
is one of the ingredients, but I cannot get any gum 
salt from any druggist. Is the name correct? If so, 
what kind of gum’ Please name some creeks or 
wells in the country where wood may be put in and 








petrified, .A,—The proper reading of the formula 
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noted by you is as follows —‘‘Gem salt, (not gum 
salt), roche-alum, white vinegar, chalk, and pebbles’ 
powder, of each one equal quantity. Mix all well 
together. If, after the ebullition is over, you throw 
into this liquid any wood or porous substance, it 
will petrifyit."". The above formula has been before 
the public in various receipt books and mechanical 
works for many years past. We have heard of such 
localities as you refer to, but are skepticalin regard 
to some of them. Some of the finest specimens that 
we have ever seen were at Niagara Falls, and were 
said to have been collected in that vicinity. 





Business Specials. 





40 cts. a line for each insertion under this head. 


Vertical and Horizontal Pumps. Capacity from 100 
to 35,000 galls. per minute. Simple, Efficient, Eco- 
nomical, Durable. Used by more than half the tanners 
and paper makers of the country. Horizontal and 
Vertical ENaInEs, from 10 to 30 H. P., for long 
continued hard work. Prices, 40 per cent. below other 
makers. Send for circulars. Heald, Sisco & Co., 
Baldwinsville, N. Y. 
American Watch Tool Co., Waltham, Mass. 
Lathes, Watch Case, and Clock-Making Machinery. 
See Christiana Machine Co.’s adver., next number. 
The $4 Drill Chuck, 0 to 9-16. Sent free on receipt 
of price. Address A. F. Cushman, Hartford, Conn. 
Drop Hammers. Stiles & Parker Press Co., Mid- 
dletown, Conn. 
John Fish, M. E. Air Compressors and Working 
Drawings a specialty. Room 23, 10 Pine St., New York. 
For Sale—A New York Steam Engine Co., 21 in. 
heavy slotter, in good order. Address Southwark 
Foundry and Machine Co., Philadelphia. 
Wanted.—A Radial Drill, 5 or 6 ft. arm. Address 
P. O. Box 5046, Boston, Mass., stating price and time 
can deliver. 
The right man, with from $1,000 to $1,500, can pur- 
chase one-half interest in a boiler shop (good loca- 
tion). Address R. C. D., Box 761, Waterbury, Ct. 
Paper Making Machinery—Makers of above from 
fibrous material as wood, esparto grass, ete., send 
address to Joshua Rose, P. O. Box 3306, N. Y. City. 
Gear- 


E. 


Lathes, Planers, Shapers, Drills, Bolt and 
Cutters, Milling Machines. Special Machinery. 
Gould & Eberhardt, Newark, N. J. 

Engines, Hoisting and Pumping Machinery for 
Mines. The Band Friction Hoist, which is the safest, 
simplest, strongest and best in the market. Also, 
Friction Clutches. Address, Webster Camp & Lane 
Machine Co., Akron, O. 

Dixon’s Traction Belt Grease. Dixon’s Founders’ 
Perfect Wash, Dixon’s Plumbago Foundry Facing. 
Dixon’s Graphite Machine Grease. Dixon’s Everlast- 
ing Graphite Axle Grease. Dixon’s Dry American 
Graphite Perfect Lubricator. Send for explanatory 
circular to Dixon Crucible Co., Jersey City, N. J. 


Wilkinson & Crowell, 1201 Beach St., Philadelphia, 
make an Improved Metallic Piston Rod Packing, which 
is entirely automatic and of great durability. Works 
well at high or low pressure, and can be used in com- 
mon stuffing box, or without any stuffing box at all. 

Manual of Power for Machines, Shafts, and Belts, 
with the History of Cotton Manufacture in the 
United States, by Samuel Webber, C. E., copy- 
righted 1879. Only work of the kind extant; 240 
pages. Price $3. Address, D. Appleton & Co, New 
York, or the author, Manchester, N. H. 

Engines Indicated—Power Measured. 
Box 274, Yonkers, N. Y. 


Sheet Metal Presses. Ferracute Co., Bridgeton, N.J. 


W. H. Odell, 


John Douglass, common and fine patterns made 
to order, also car wheels, working models, and ex- 
perimental machinery. Shop at Washburn, Hunts 
and Co’s Wheel Foundry, cor. Warren and Bay Sts., 
Jersey City, N. J. 














A company has been formed inPhiladelphia 
to manufacture a patented portable hoisting 
machine, the peculiarity of which is that it 
uses rope instead of chain, and the rope has 
no drum on which to wind. It has also an 
automatic brake to prevent the accidental 
lowering of a load, but the operator can 
lower a load quickly or slowly. The hoist 
will soon be put upon market. The business 
members of the company are H. C. Wright, 
manager, H. C. Selby, secretary and treas- 
urer, and T.W. R. McCabe, engineer. 


The Atlas Engine Works of Indianopolis, 
Indiana, are having a large demand for the 
Atlas Corliss engines from all parts of the 
county. They are working something over 
five hundred men, running night and day, 
and are full of orders. 

The Maysville, O., Woolen Mill Co., has 
been incorporated, with capital $50,000, in 
shares of $50 each. The incorporators are 
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The Willimantic Linen Co. have ordered 
a Lawrence high speed engine for their spool 
works in Maine. It is 124g x 20, will make 
150 revolutions per minute, and is rated 70 
H. P. These engines cost one-third less than 
the old style engine. 


The Springfield, Mass., Steam Heating Co. 
have decided to increase their works, and will 
add two steel boilers, having 58 tubes 314 
inches in diameter, and will be made from 
Benzon steel. They will burn the cheapest 
grades of coal, having ordered 400 tons of 
screenings and 100 tons of Nova Scotia culm, 
and will apply the Jarvis furnace for the pur- 


pose. They will also use fine coke and wet 
peat. The directors investigated the matter 


of using cheap fuel, and visited several places 
to see the Jarvis furnace in operation. They 
unanimously decided to apply the system, 
which is also to be applied to two large 
steam heating works in the West. 


The Boston Cordage Co. (of Boston) has 

been incorporated, with a capital stock of . 
$120,000, in shares of $100 each. Geo. C. 

Pearson, Pres., Charles Davis, Treas. 


The International Fuel Saving Co., of 
Chicago, capital, $1,000,000, has been 
licensed to incorporate. The object is to 
purchase and deal in fuel-saving apparatus 
and machinery of all kinds. The incorpora- 
tors are Benjamin J. Smith, Collins Eaton, 
and Samuel Harris. 


A building permit has been issued to the 
Chicago Car Wheel Co. to erect a foundry, 
116 x63 feet, Dearborn St., near Fifteenth 
St., to cost $10,000. 


The rebuilding of Eberhard’s saddlery 
manufacturing works, Akron, O., is to com- 
mence at Nearly all the chartered 
capital of the company, $100,000, has been 
taken. 


once, 


The Secretary of State has just issued 
license to organize the American Wind Mill 
Co., Chicago, capital, $25,000; corporators, 
Casewell A. Sharpe, A.M. Gilbert, T. 8S. E. 
Dixon; also to the Geneva Manufacturing 
Co., of Geneva, capital, $10,000. 


The Lockwood Manufacturing Co., (of 
Boston) has been incorporated for the pur- 
pose of manufacturing ‘‘ Lockwood’s Auto- 
matic Leather Scouring and Setting Ma- 
chines,” and other machinery; with a capital 
stock of $100,000, in shares of $100 each. 
Howard Gannett, Pres., Frederick A. Lock- 
wood, Treas. 


Thomas Wood, Philadelphia, manufactur- 
er of power looms, is making an addition to 
his factory in order to meet the increased 
demand for his goods. 


Veerkamp & Leopold, manufacturers of 
Scandinavian locks, in Philadelphia, have 
opened a branch agency in London, and 
have already received orders through it 
from English railways. 

Riverside Rolling Mill Co., Riverside, O., 
has been incorporated, with capital $150,- 
000. 

The United States Cord Co. (of Lowell, 
Mass.) has been incorporated for the pur- 
pose of manufacturing cords and lines, with 
a capital stock of $40,000, in shares of $100 
ach. Paul Butler, Pres., Prentiss Webster, 
Treasurer. 

A new concern has been organized in Can- 
ton, O., called the Boston Equipment Co., 
composed of Boston capitalists. Its object 
is the manufacture of rolling stock for nar- 
row gauge railways. It is expected that a 
factory will soon be established. 


The Bridgeport, Conn., cartridge factory 
has received an order from Turkey for eight 
million cartridges. — Boston Comm. Bulletin. 


B. Rosamond, woolen manufacturer, of 
Almonte, Ont., is building a large worsted 
factory as an addition to his establishment. 
The machinery is expected to arrive before 
the 1st of October. 

The new woolen factory at Brantford, 
Ont., is ready for roofing, and will soon be 
completed. 

The machinery for the new cutlery com- 
pany at Union City, Conn., has arrived and 





W. C. M. Baker and others. 





the works are about to begin operations, 
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The Dixon Crucible 
Jersey City Evening Journal, 


Company, says the 
have removed 
the frame building next their old axle grease 


factory, preparatory to the erection of a new 


six-story brick building, 75x100 ft.,the whole 
of which will be devoted to the preparation 


of their graphite everlasting axle grease. This 
but we didn’t think it had 
axles enough to require such a building in 
forthem., Anyway, 
building has long been too small, as 
Dixon Co. We 
understand the company has long desired to 
add another story to the lead pencil factory, 
but have been so cramped with orders for 


isa big country, 


which to make 
the old 
are all the buildings of the J. 


grease 


months that they find it impossible to shut 
for the Hon. 
Cleveland and his able coadjutors have made 
the 
cess, and have extended the successful ap 
plications of graphite far beyond what the 
of the graphite works 


down time required. Orestes 


Dixon Crucible Company a grand suc- 


founder imagined 
possible. 

The Chattanooga Foundry and Machine 
Works, which were established in 1851 at a 
cost of $150,000, after passing through many 
vicissitudes, were recently sold, as we 
for $25,000. Messrs. Lew Owen, C. E. 
and J. B. Neely were the purchasers; 
thing appertaining to the works going with 
them. These contain 
powerful engines, 
all of which have been cared for 


learn, 
James 
every- 
works numerous 
heavy machinery and blast 
furnaces, 
There is a prob 
will put 
and made 


and are in good condition. 
ability that the 
thorough repair 
ready for operation. 

The Gandy Belting Co., 
lion Pittsburgh, Pa., 
ufacture cotton belting made of cotton duck, 


concern be in 


immediately be 
a new organiza- 


in are about to man- 


hand woven, folded and sewed after being 
saturated with a composition to prevent the 
atmosphere from affecting it. 

J. Lloyd Haigh, of New 


who failed some time ago fora large 


The affairs of 
York, 
amount, 
have organized a joint-stock Company under 
the styie of the York Wire and Wire 
Rope Company, with a paid up capital of 


have been settled, and his creditors 


hew 


$300,000. Mr. R. J. Anderson, of Pitts- 
burgh, is President, and Mr. A. B. Parker, 


Vice-President. —Philadelphia Legder. 


Work is about ready to commence at the 


new iron foundry in Vineland, N. J. The 
Asbury Park Journal says, ‘‘some of the 


The reason 
this strange movement 1s not stated. 


workmen will be imported.” 
for 
The Henry Stewart Manufacturing Com- 
pany, 826 West 37th street, New York City, 
are putting in a lot of new machinery made 
Brown & Sharpe Manufacturing Com 
pany and the Pratt & Whitney Company. 


by 


The New York Asbestos Paint Company, 
which, as the name implies, is to engage in 
the manufacture of asbestos paint, has been 
organized in New York City,with James W. 
Husted as president, and Edward M. 
as secretary and treasurer. 

es 


Johnson 


Machinists’ and Engineers’ Supplies. 


New York, July 29, 1880 

The activity in the supply market, as reported last 

week, continues to increase and inguiries are more 

numerous. No important changes in values have 
occurred during the past week. 


Messrs. H. 8. Manning & Co., 111 Liberty St., New 
York, have issued a reduced price list on Screw 
Plates and Dies as follows: No. 1 screw plate and 
dies, 4, 48 threads ; 5-32, 40; 3-16, 32; 7-32, 24; 44, Ww. 
Five pairs of dies with five taps, $4.50. Single 
pairs of dies, 40 cents. Set complete—plate, dies 
and taps with adjustable wrench, $6.00, The same 


with six pairs of dies and six taps in morocco case 
$6.75. No.1 plate without dies or taps $1.60. Ad 
justable tap wrench $1.60. Discount unchanged. 
Peter A, Frasse, 95 Fulton St., New York, has just 
received a first invoice of Hall's New Cutting Nip- 


pers No. 4. ‘They are the same pattern as the origin- 
al size ee are 7” long and will cut steel wire of 
3-16 inch diameter, 

A new jewelers’ anvil is being introduced. The 


design is the same as an ordinary blacksmiths’ anvil 
mounted upon a hollow iron base of novel design. 
The tool is made of malleable iron, steel faced and 
nickel plated, The weight is 44 of a pound. 

James D, Foot, 783 Chambers St., New York, has 
reduced the price of machinists’ surface gauges from 
$2.00 to $1.50 each. 

Hl. Prentiss & Co., 14 Dey St., New York, are intro- 
ducing a new oil can for the use of engineers and 
machinists, the peculiarity of which is that it pre 
vents the loss of oil when overturned through aecci 
dent or carelessness, It also collects the drippings 
and conveys them back to the can. These cans are 
made of brass or other metal as may be desired. 

The Brown & Sharp Mfg. Co., Providence, R. L., 


have just issued a new revised and enlarged cata 
logue It contains 108 pages (pocket form) and 


illustrates the different styles of tools and imple 
ments manufactured by this company. There are 
some very important additions of new tools, among 


| accurately bored that the 
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Engine. 
and the machine started, 
takes care of itself, being automatic in its operation 
as its name implies. We also notice a new Special 
Automatic Bevel and Spur Gear Cutter, which is 
composed of two heads placed upon one stand. 
One of these heads is designed for cutting bevel,and 
the other spur gears. 

We are informed that this company are executing 
a very difficult and accurate piece of work, it being 
that of drilling four metal plates, which measure 


about 2 feet in length, 15 in. wide, and 4 in. thick. 
These plates are to be perforated by six hundred 


These holes must be so 

plates wil interchange 
perfectly. The variation over the whole range of 
holes must not exceed three one-thousandths of an 
inch, as that variation would spoil the work. 

In regard to changes in prices we copy the follow- 
ing Preface of the catalogue referred to: 

“Although prices have gererally alvanced within 
the last few months, we have decided, in view of 
our increased facilities tor producing work, to 
make but few changes in those fixed in Catalogue 
of January 1, 1879.” 

A proof-reading inaccuracy in our description last 
week, of Hewet’s patent automatic lock-up gauge 
safety valve, misspelled the name of the enterprising 
firm, who are offering this valve to the mechanical 
public. Instead of Champion & Spencer, the ad- 
dress should be Champlin & Spencer, 154 Lake St 
Chicago, Hl. 


holes of 4 in. diameter. 


Sad 


Iron Review. 


New York, July 29, 1880. 
The iron market is quite interesting, but there are 
few transactions this week. Buyers are waiting to 
see how firm the recent advance is likely to prove. 
Furnace owners are firm and confident of better 






prices in the near future. We quote No. 1, $25 to 
$26, No. 2, 3 to $24, Forge, $22, Eglinton, $23, 
Coltness, $25, Glengarnock, $23 and Gartscherrie, 
$23.50. 


Manufactured iron is in fair demand without any 


very recent advance. 
Pierson & Co., 24 Broadway. N. Y., under date of 
July 29, 1880, quote prices out of store as follows: 
Iron Rails, $50 to $57, according to weight; Fish 
Railway Spikes, 3c.; Bolts and 


Plates, 234¢. per Le 
Nuts, 34e Common Bar Iron, 2.4¢., basis 





from store; Refined do. 2.6e. , basis; Ulster, 3 6-10e. ba- 
sis; Mac hinery Steel, 644c.; Best Tool Steel, 13446c. 
Norway Bar Iron, 64c. or way Shapes, 634c ; Rail 
Rods, 634¢.; Sheet Lron, 3%c., basis; Angle Iron, 3i4e.; : 
Tee Iron, 334¢c.: Band "Iron, 3.4¢c.; Hoop Iron, 
3.6c., and up according to size; Horse Shoe Iron, 
3.3¢c.: Hot Polished Shafting in lengths, 2 ft. and 
longer, 9 to 10%e., according to size; Small Black 
Rivets, 30° off In papers; 10% off in bulk. 


Carmichael & Emmens, 130 Cedar St., New York, 
quote prices of Boiler Makers’ Supplies as follows : 
Flange, 514¢c.; C. H. No. 1 Shell, 4¢.; Tank, 3c 
C. No. 1, 3%4ec.: Sheet, 34c: Angles, 3c. Boller 
Tubes 45°, discount from list. 





pe 
Metal Review. 


LUCIUS HART & CO.. 8 
York, furnish us the 
20, 1880; 

We have to report a fair businessin metals. Mar- 
kets strong. Pig Tin very firm: London £93, 
10s.; Singapore $28. This market nominally, Banca, 
28¢; Malacca and Straits, 21e. to 2e¢.: Billiton 
and Australian, 21'44¢. to 21%e.: English Refined, 
2ie.: Lamb and Flag, 2034¢.; Pig Lead 434e. to 5e.; 


& 10 Burling Slip, New 
following, under date of July 


Antimony, 17%c. for Best Brands; Ordinary, 16%4c.; 
Spelter, “Bertha,” strictly pure, 9c.; Western 
brands, 5l4c.; Silesian, 6c. to 6'4c.; Solder, No. 1, 


11¢e14., “Half and Half,” 134e. 


WANTED. 


Wanted—Machinists—Six strictly first-class Vise 
hands and Fitters accustomed to building machine 
tools: liberal wages paid by Niles Tool Works, 
Hamilton, Ohio 

An experienced machinery iron works Superin- 
tendent wishes to engage with reliable parties. Ad- 
dress, P. H. L. care AMERICAN MACHINIST Office. 

Wanted.—A situation as Supt. or Foreman of a 
foundry or machine shop by a man of experience: 
a draughtsman and a thorough mechanic. No ob- 
jection to south or west. Address Mechanic, P. O 
box 1338, Boston, Mass. 

Wanted by a Mech. Engineer and Draughtsman, 
16 years experience, situation as Superintendent or 
Draughtsman. Address C. R., Box 444, Worcester, 
Mass. 


RALPH R. OSGOOD’S BOOM DREDGE. 


Adapted to all kinds of under-water excavation. 
Guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine made, 





all things being equal Illustrative pamphlets, 
comparative strain sheets and estimates furnished 
on angie ation. P#*" See AMERICAN MACHINIST of 
July 31, 1880. Address 


RALPH R. OSGOOD, Troy, N. Y. 


.2" When in New York City will be 81 Astor House. 


CARMICHAEL & EMMENS, 


130, 132 & 134 Cedar Street, New York, 
DEALERS IN 


Iron and Steel Boiler Plate, 


LAP WELDED BOILER TUBES, &c., &e. 
Agent for Otis Celebrated Cast Steel Boiler Plates; 
the Coatesville Iron Co.; Pottstown Tron Co.; the 
Laurel Rolling Mills and Union Tube Works, 
Wrought Iron Beams, Angles, Tees, Rivets, &c. 


BUSINESS FOR SALE. 


To close an estate. Established 1838. 
done a profitable business. 

Dealers in Steam Fittings, Engineers’ Supplies, 
Copper, Tin and Sheet Tron Work. 

Wiil not require a very large capital. 


DUDLEY BROS. ESTATE, 
61 Main St., Buffalo, N. Y. 


STEPHENS’ PATENT PAR- 








Has always 








ALLEL VISE and attachments, 
idapted to every variety of work 
to 
opens 


rom Jewelers’ Locomotive 
It further, 
holds firmer, is heavier and 
durable than any other 
For sale by the trade. 
Stephens’ Patent Vise Co. 
41 Dey St., New York, U.S. J 


shops 


more 





VN 


which may be mentioned,an Automatic Gear Cutting 
The blank to be cut is placed in position, 
after which the machine 








| 
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FOR SALE. 


A Works completely equipped for the manufacturing 
of carriage axles; is well located in relation to Coal 
and Iron, also very accessible to market. Address 


EK. PP. BULLARD, 
14 Dey Street, New York. 


=ZOR SALE. 


A part interest in western shop. Spring and 
summer profits have averaged $1,000.00 per month. 
Purchaser must be able to manage shop, as it is 
the managing partner who is compelled to sell. 


Address 
JAMES W. SEE, 


Consulting Engineer, 
HAMILTON, OHIO. 


Model Engines. Mechanical Books. 


Complete sets of Send 16 cents for 96 page Catalogue of Books 


A TINGS tor Machinists and Engineers. 
Zs Cs STI small D. VAN NOSTRAN D, 


Model Steam Engines, 11-2 in. bore, 3 in. stroke, price, 84; 23 Murray & 27 Warren Sts., New York. 
ditto, 2 in. bore, 4 in. stroke, 10 same style as cut. 
RECENTLY PUBLISHED. 


Gear wheels and parts of Models All kinds of small Tools 
WORKSHOP RECEIPTS 


and Materials. Catalogue tree. GOODNOW & WIGHT: 
MAN, 176 Washington Street, Boston, Mass. 

For the use of manufacturers, mechanics and scien- 
tific amateurs. 


RICHARD DUDGEON, By ERNEST SPON. 


Crown, 8vo, illustrated. Price, $2.00. Send for 
24 Columbia Street. Catalogue of books for practical engineers. 


- & F.N. Spon, 446 | a Broome St., N.Y. 
3 
ULIC JACKS, \ OnN 
, Punches, acd ¥ 
Roller Tube 
Expanders, 


AND 


DIRECT ACTING 


Sean Hanmer, 


Communications 
by letter will receive 
prompt attention, 

Jacks for Pressing on Car Wheels or 
Crank Pins made to order. 














ad 








NEW YORK, 


Maker and Patentee of 


IMPROVED HYDRA 


v_— 












Drawing Instruments 


AND MATERIAL, PAPER, &C. 


G. S$. WOOLMAN, 
116 Fulton Street, New York. 
\Fully priced and illustrated Catalogues. 


Hoisting Engines & Elevators S:,.2s22, = 


Reasonable in Price. 
Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the ‘‘Giant Friction Clutch Pulley,” known as 
the ‘‘ Captain.” Is the Best in the World for connecting the gear- 
ing of callender rolls, hoisting coal, logs or freight. Our Clutch can 
connect any amount of power, at any speed, without slacking the motive power in the 
least, and gives no shock, is easy to ship and unship, in fact, this is the only Clutch that 
can do heavy work satisfactorily. D. FRISBIE & CO., New Haven, Conn, 























THE FARMER LATHE-DRILL AND TOOL CO. 


LEOMINSTER, MASS., U. 
MANUFACTURERS OF 


Drills and Machinist’s Small Tools. 


Attention given to making Drills for special purposes, either straight, flute or twisted. Also, manu 
facturers of the New Patent Lathe-Drills, to which we would call the attention of those who work in 
Copper, Brass and the softer metals. For price list and further information address as above, or 


L. B. RUSSELL, Gen. Agent, 964% Summer St., Boston, Mass. 


THE NEW PULSOMETER 


Is more Economical in Points of Original Cost, Expense 
Repairs and Running Expenses, than any other 
Steam Pump in the World. 


8S. A. 










Simple and compact, with no machinery whatever to oil, or get 
out of order, it stands at the head of all means of elevating water or 
otherliquids by steam. Jt needs no skilled labor to look after it. Send for 
book giving fuli description, reduced prices, and many letters of com- 
mendation from leading manufacturers and others throughout the 
country who are using them. 


PULSOMETER STEAM PUMP CO. 


Sole Owners of Hall’s Patents in the U.S., 131,515 to 131, 


NEV PUULSOMETER, 


Office, No. 83 John St., New York City 


543, both inclusive, and the 


P. 0. Box No. 15338. 








Office, 


No. 78 Chambe ee | 
Street, N. Y. 


Manufactory, 
PATERSON, N. J 


The files speak for themselves in the 


Full Weight Hand- y a ! 


The best and cheapest in the end, 
following testimonials. Read them. 


THE SINGER MANUFACTURING CO, 
Messrs. KEARNEY & Foor, Elizabethport, 
Dear Sirs:—We have for the past ten years used (he Files of your manufacture 
have never had any fault to find with them. 


Send for quotations. 


N.J., July 9th, 1877 
and during that time we 
We can safely affirm that for evenness of temper, sharpness of 


cut, accuracy of shape and all other qualities which go to make up a perfect File. They are equal, and 
in some respects superior, to the best English-made Files. Very Truly, Wm. H. 26%: Contractor. 
Messrs. KEARNEY & Foor, Elizabethport, N. J., May 3rd, 1877 


Gentlemen;—We have been using your Files, both new and re-cut, for several years, ph take pleasure 
in saying that we have found them a very superior article. 
HANS REISE, Contractor, with The Singer M’f'g Co 
We print instructions on the use of Files, and also give the diameters of round and square Files from 
3to 16inches. They are on card board, 10x12 in., and are intended to be put up in the shop for the men 
toread. Weare ple ased to mail them to any manufacturer on rece ipt of the necessary 6 cents postage. 


Respectfully, KEARNEY & FOOT, 
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«AD Its RIC AN 


“WICHOLSON FILE co. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and Rasps. 
** Double Ender” Saw Files. File Brushes, File Cards. 
“Slim”? Saw Files. Surface File Holders. 
**Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Serapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Des U. s. A. 





Also, 















“a. 
Kw —— Ti. "aN 
<<< eet A\ >A ; 
~ MANUFAeTURERS OF —/ 
GRADES oF STEEL SPECIALLY ADAPTED ToTH 
We MAKE OF LatHeToo.s,CHisetsTAPS& Dies NUFACTURE 


Z WA, ey 
SE WARE “ 


BENJ.ATHA. a 
_ ss New JERSEY.» 


J.ILLINGWORTH. 





Le COUNT’S 


New Expanding Miandrel s. C. FORSAITH & CO., 


PATENTED DECEMBER 28, 1877. 
MANCHESTER, N. H. 


AND 


213 CENTRE STREET, N. Y. 


SPECIALTIES: 


Abbe Bolt Machines, 


POWER HAMMERS, 


Connecticut. 


Combined Hand Fire Engine and 


Useful. 
MANUFACTURED BY 


Co. W. Le COUNT, 


Hose Carnage. 


NEW AND SECOND-HAND MACHINERY. 


PRICE $5.00. 


This Tool is Steel, well made, is Simple, Substantial, Cheap and . 





Taking anything from 2 to 1 inch inelu sive. = 


Send stamp for Illustrated Catalogue, 
stating fully just what you want. Over 
2,000 machines, new and second-hand; 
fully described, with prices annexed, 
in our List No. 20. 


South Norwalk, 


Amateur’s Size. 








BLAKE’S PATENT STEAM PUMPS. 
MORE THAN 13,000 IN USE. 
Adapted to Every Situation. 

Send for New Illustrated Catalogue, 


GEO. F. BLAKE MANF’G CO. 


SS Liberty Street, 44 Washington St., 








NEW YORK. BOSTON. 
ESTABLISHED 1851. 
CHAS. A. MOORE, Gen. Manager. MARTIN LUSCOMB, Clerk 


E. H. ASHCROFT, Pres’t and Treas, 


« § 
| yuan Pam 
TEAM 
EN C) N 


iy 


’ 






The Ashoro®, Manufacturing Ct, 


Successors to E. H. ASHCROFT, 


© gue Steam Gauge Works.” 


THE E. H. 


Pv, N’ 


ASHCROFT 


it N 
re “Hein” Han bs 


/ 
TABOR’S PATENT 


sce STEAM ENGINE. INDICATORS, 


Specially adapted to 








Indicating High Speed Engines & Locomotives | 


STEAM AND WATER GAUGES, 
Railway, Steamsh'p & Machinery Supplies | 


WAREROOMS : 
Nos. 51 & 
8, 10, 11, 


53 Sudbury St., and 
12 & 14 Bowker Street, 


BOSTON, MASS. 
Factories, BOSTON and LYNN. | 
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The Best STEAM PUMP in America. 


i. tl Deane,” 


SEND FOR ILLUSTRATED CATA- 
LOGUE AND PRICE LIST. 


ANE STEAM PUMP CO. 


OFFICE AND WORKS: 


HOLYOKE, MASS. 





SIMPLE! POSITIVE! ee 
DURABLE! 92 and 94 LIBERTY ST., 
, : ; NEW YORK CITY. 
For Every Possible Duty. 7: OLIVER STREET, BOSTON. 








BRADLEY'S BRADLEY'S CUSHIONED HELVE HAMMER. 

y NS AN eR Awarded first premium, Silver Medal at American Institute Fair, 1873, Cincin- 
— nati Industrial Exposition, 1874, and the Diploma of Honor and Grand 
Medal of Merit at the Centennial Exhibition, in 1876, 

Being the highest award given any goods of their class in America or Europe. 
IT HAS MORE GOOD POINTS, LESS COMPLICATION, 
MORE ADAPTABILITY, LARGER CAPACITY 
DOES MORE AND BETTER WORK, TAKES LESS POW Ek, 

COSTS LESS FOR REPAIRS 
THAN ANY HAMMER IN THE WORL 
Guaranteed as represented. (Established 1832. ) 


BRADLEY & COMPANY, Syracuse, N. Y. 


J. A. FAY & CO. (CHICAGO STORE,) 
Keepin stock a full line of Wood-eW orking My. 
chinery of their own manufacture. (Shops, Cincinnati, O.) 


Brauch Office, 
46 & 48 West LAKE STREET, | 
CHICAGO, TLL ‘ 








Agents for pi keep in stock be rey Plane ars, Drills, 


Steam Pumps and Supplies. J. FAY & CO., Chicago. 
F() 7 MECHANICAL MOVEMENTS. 

A book containing illustrations and de 
scriptions of the most important movements in 
Dynamics, Hydraulics, Steam Engines, Mill and 
other Gearing, ete. The most comprehensive col 
leetion of the kind ever published. Mailed on re 
ceipt of price, $1. 


T. 





Every Mechanic should have 


in this and Foreign countries. 
‘gaJj papiew jajydweg asuey 


Over 1000 of these Turbines in operation 
‘a}e3 pajesedo Ajisee pue Suijynys just y 





P. PEMBERTON, 


5 Dey Street, Room 13, New York. 


R. HOE & CO. 
Printing Press, 


Machine and Saw 


MANUFACTURERS, 
Sheriff, Broome & Columbia Sts. 
29 & 31 Gold Street. 


Principal Office, 504 Grand St. cor, Sheriff, 


NEVUT YoR EK. 


~ Water Wheel Governor 





Grand, 





ERICSSON’S NEW PATENT CALORIC PUMPING =) = 
ENGINE is specially intended for domestic use in 2 o 
lifting and forcing water from wells and cisterns, or Oo o. 
from Croton pipes, to tanks on upper floors of build — ao 
ings in city or country = < 

This pumping engine is entirely safe, no steam = ss 
being employed, and is not liable to derangement aaaad a 

All kinds of fuel will answer for this engine, but tee sd 
coal-gas is preferable, the consumptio n being only n re 
15 cubic feet per hour. Besides gas is handier and Bi cS) 
cleaner than coal or other combustibles. Servant cs 1q 
girl can operate it! aad oO 
Price for &8-inch cylinder, pumping 350 gallons pei n ” 

hour 50 feet: With gas furnace, #260 00 7 al 

With coal furnace, 275 OO = = 

Price for 6-inch cylinder, pumping 200 gallons per © 4 4 
hour 50 feet: With gas sone ay $210 00 = — 
With coal furnace, 220 OO vy ” 





Manufactured by the Delamater [ron Works 
C. H. DELAMATER & CO., Proprietors, 


COHOES TRON FOUNDRY & MACHINE COMP’Y, 
No. 10 CORTLANDT ST., N. Y. CITY. 


COHLIOES, N. Y. 


Worthington Steam Pump. 


Fo 





r all Purposes and 
of all Sizes. 


SPECIAL PATTERNS 


FOR 
Railway Water Stations, Oil 
Pipe Lines, Hydraulic 
Elevators, etc. 
SEND FOR LATEST 
CIRCULAR. 


HENRY B, WORTHINGTON, 


709 MARKE’ 





2309 BROADWAY, 


NEW YORK 83 WATER ST., BOSTON r sT., ST. LOUIS 
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Largest Establishment of the Kind in@ithe World. 


MOSS ENCRAVINCG CO. 


J. C. MOSS, Pres’t and Sup’t. Incorporated April 2, 1880. J. E. RAMSEY, Secretary. 


R. B. MOSS, Ass’t Sup’t. 
- MOSS’ NEW PROCESS. 1. A. JACKSON, Ass’t Sec’y. 


M. A. MOSS, Treasurer. 
535 PEARL STREET, COR. ELM, NEW YORK. 


IMPORTANT TO MACHINERY MANUFACTURERS AND DEALERS. 


Engraved Plates for Newspaper, Book and Catalogue Illustrations, &c., executed in Type Metal in a 
superior manner by a new and improved photo-chemical method, from all kinds of Prints, Pen Drawings, 
Photographs, Tin Types, Original Designs, Pencil Sketches, and, when available, from the object itself. 
Much Cheaper than Woodcuts. 'These plates are mounted type high, ready for use on any ordinary press, 
and are guaranteed to be fully equal to the best woodcuts. Electrotypes can be made from them in the 
usual manner. We also have a fully equipped steam electrotyping department. Engravings of 
WACHIEINERY of all kinds executed in the highest style of the art at reasonable prices. Mr. 
Moss, in withdrawing from the Photo-Engraving Co,, 67 Park Place, has re- 
tained for himself all improvements made and used by him in Photo-Engraving 
since May, 1872. Our motto is, ‘The Best Work at Low Prices. Always on Time.’’ Send stamp 
for illustrated circular. Send copy for estimate. Please mention this paper. 


UNITED STATES METALLIC PACKING CO. 
MANUFACTURERS OF 


ROD, VALVE STEM AND THROTTLE PACKING, 


For Locomotive Engines and Rods not exceeding Three Inches Diameter. 





1, 2, 83—Babbitt Rings or 
packing proper. 

A—Cylinder Head. 

B— Follower and Spring. 

C—Vibrating Cup, in which 
1, 2 and 8 set. 

D—Ball and Socket and 
Sliding Joint. 

E—Case or Gland. 


PATENTED 


February 10, 1863. 
March 27, 1866. 
March 7, 1871. 
October 8, 1872. 
April 15, 1873. 
April 21, 1874. 
December 8, 1874 C 
February 20, 1877. " 
June 11, 1878. a 
September 10, 1878. —_ th 


ee 








Correspondence solicited. 





Other patents pending. Makers, Sellers and Users will be held responsible for infringement. 


EDW. CUNNINGHAM, President. C. H. JACKSON, General Agent, 


JOSIAH A. OSGOOD, Superintendent, 
34 Coal & Iron Exchange, New York. 


85 Devonshire Street, Boston, Mass. 
THE BEST IN THE WORLD. 


— HALL’S PATENT 
Compound Lever Cutting Nippers. 


Every pair Warranted to Cut Steel Wire. 


| 
| 
' 








Worn or Damaged Parts can be replaced at a trifling cost. 
Manufactured ENTIRELY OF STEEL by 


THE INTERCHANGEABLE TOOL COMPANY, 


A. GUSTAM, General Agent, 32 Howard St., N. Y. 


For sale by all dealers in Machinists? Tools and Hardware. Send for Price List. 


The Hendey Machine Co. 


WOLCOTTVILLE, CONN., U. 8S. A. 


Manville Patent Iron Planers and Shapers. 





7. MANVILLE — carers: 

“~~ Ger PLANERS AND SBUILT BY 
HENDEY MACHINE CO. 

7 WoicoTTVILLE CONN: 

SEND FoR CATALOGUE 












| 15 in. Shapers, 24 in. Shapers, 3% ft. x 16 in., 5 ft. x 
~ | 20 in., 6 ft. x 24 in., 8 ft. x 244in. Planers, Amateurs’ 
Hand Planers, with chuck and centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata- 
logue gives many names of users of our tools. 








EK. LYON & CO. 
470 GRAND ST., NEW YORK, 


St") Sole Manufacturers of 


No. 7 Exchange Place, 
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Shears and Punches for Round, Square and Flat Irons, 
SWEDEN. | ie 

















lilenbery - Surber Eng ss. £. 
Guaranteed to be the most perfect device in the market for utilizing the exhaust of steam 
. engines. For further particulars, address 
E. L.. MORSE, Mechanical Engineer, 313 Olive Street, St. Louis, Mo., or 
J. Fo. WANGLER, St. Louis Boiler Works. 
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PIERSON & CO,-*2~ 


ESTABLISHED 1790. 
IMPORTERS AND DEALERS IN . 


TRON and STEEL of every Description. 


Warehouse, 24 & 26 Broadway, and 77 & 79 New Street. 


PRICE LISTS FURNISHED ON APPLICATION. 


CLUTCH PULLEYS 
FRICTION AND CUT-OFF COUPLINGS, 
JAS. HUNTER & SON, North Adams, Mass. 


HORTON & SON CO. 


Windsor Locks, Conn. 
MANUFACTURERS OF 


THE HORTON LATHE CHUCK, 


BOTH 


INDEPENDENT AND UNIVERSAL, 


ALSO THE 


Horton Gar Wheel Chuck. 


FEBRUARY Ist, 1880. 
From this date a discount of 25 per cent. will be made from the 
list price of The Horton Lathe Chuck, 
Soliciting your orders, we are, respectfully yours, 
Send for Price List. THE E. HORTON & SON CQ. 


JACK SCREWS, BOLTS, NUTS & WASHERS, 


ALBERT BRIDGES, 46 Cortlandt Street, New York. 


E. E. GARVIN & CO. ‘WOOD WORKING MACHINERY. 
Manufacturers of J. A. FAY & co., 


BUILDERS OF 


Milling Machines, Drill Presses, yppoyep MACHINERY FOR WOOD CUTTING, 


Hand Lathes, 
Tapping Ma- 
chines, Cutter 
Grinders and 
Wood Planers. | 
Milling Cutters, | 
all shapes and 
sizes. Gear 
Cutting and 











Address 
P. O, Box 2187. 








The E. 


Prices Reduced. 











Numbering some 800 different 
Machines—Planing and Matching 
Machines, Surface Planing Ma- 
chines, Molding and Tenoning 
Machines,¢Mortising and Borin 
Machines, we apd Dovetail- 
ing Machines, Shafting and Friez- 
ing Machines, Horizontal and 
Vertical Boring Machines. 





Milling in all its Im 
proved Variety & Uuiversal 
branches. WOOD WORKERS. 
139-143( } Band, Scroll, Ripping and Cat- 
= ting-off Saws, Band and Circular 
CENTRE ST, =x = = Resawing Machines, Spoke and 


err SSS ss—__—- Wheel achinery, Shafting, 

g 77 Cornell’s B’ld’g | Hangers and Pulleys, etc., etc. Original in design, 
NEW YORK. | “imple in construction, perfect in wor manship, saves 
Y, * | labor, economizes lumber, and its productions are of 
/“”, ©8-Send for il- | the highest standard of excellence. Send for Cir- 
lustrated Cata-| culars and Prices. 


No. ¢ Milling Machine, logue. I. A. FAY & CO.. Cincinnati, Ohio, U.S.A. 


C. GORDON BUCHANAN, The Raymond Mfg. Co.'s 
ENGINEER so ma 


Non-Conductor Coverings for 
Union Iron Works, Rockaway, N. J. STEAM PIPES AND BOILERS. 
ROCK BREAKERS, ORE PULVERIZERS, 


Chilled or Steel Crushing Rolls. Sectional Air-Space Covering. 


Dead Stroke 


Powen _FIAMMERS American Ash Felting. 


and Die Work. Over 500 now in use. Awarded Medal and Diploma at Centennial Exposition. 


Manufactured by pee eh 
PHILIP s. yustice, HAIR FELT & PLASTIC CEMENT. 
FACTORY: OFFICE: 


14 N. 5th St., Philadelphia, Pa. 
eee 642 W. 52d Street, | 108 Liberty Street, 


WILLIAM COOKE, ‘_eaeeenaeena 


(Successor to COOKE & BEGGs,) 


6 Cortlandt St., New York, 






























EANER 


ALTCHISON & DOOLITTLE SOLE MANUFAC ING 
- fol Ss 


¢ LEVELAND.O 
PAT JULY" /5.79 


A&B SECTION VIEW CIRCULARS on APPLICATION 
WOOD& DRAKE 7iRurcersStNY Acts roaRNYAN | 


A. F. PRENTICE & CO. 


Manufacturers of 
-~\ Light Machinists’ Tools. 
| es FOOT POWEK LATHES A SPECIALTY. 
54 Hermon Street, 
WORCESTER, Mass. 








SELLING AGENT FOR 


Roots’ New Iron BLOWER, 













POSITIVE icsiiae 
IRON REVOLVERS, PERFECTLY BALANCED 


IS SIMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 


ROOTS’ 
Blacksmith’s Hand Blowers, 
Portable Forges, and 
Tuyeres. 





New Haven Manf’g Co. 
NEW HAVEN, CONN. 


SEND vor rFmice Lust.; | Lathes, Planers, Drills, dc. 
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THE “ALBANY STEAM TRAP.| 








This Trap automatically drains the water of condensation from 
HEATING COILS, and returns the same to the Boiler, whether the 
coils are above or below the water level in Boiler, thus doing away with 
yumps and Other mechanical devices for such purposes. Address 


ALBANY STEAM TRAP CoO., 


ALBANY. N. ¥. 


SELLERS & CO., - - - PHILADELPHIA. 
MACHINE AND RAILWAY SHOP EQUIPMENTS. 





WILLIAM 


Shafts, Lathes, 
Couplings, Planers, 
Hangers, Drills, 

Pulleys, Shapers, 
Mill Bolt 
Gearing, Cutters, 
Ete. Ete. 





Railway Turntables and Pivot aoe Gifford Injectors, Sellers’ Improvements. 
TTERNS. SIMPLE, EFFECTIVE. 
NEW YORK OFFICE, 79 LIBERTY STREET. 


Steam Pumps, F. W. MOSS, 


80 John Street, New York, 
AIR COM PR ESSORS, (Successor to Joshua Moss and Gamble Bros.,) 
Friction Hoisting Engines, 


Vacuum Pumps & Condensers, Steel and FI es, 


GENERAL MACHINERY voacc mis Hoots 
Steam Engines. 





WARRANTED CAST STEEL, 


Specially adapted for Dies, Punches, Turning 
Tools, Drills, &c. Also 











& = 
a a RS 
Capacity to bore Cylinders 110 Inches Diameter. and | SS SE sy 
turn Fly Wheels of 24 feet. a > E : 2¢ 
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South Norwalk, Conn. 
# Goulds gig a Co. 


af, Fare and Lift 


i. 
roCWadaile oe” 
wnamt etc, 
FIRE ENGINES, 
Hydraulic Rams, 
AMALGAM BELLS 
For Ch Bones. ie —?a 


and Plan 
Com-s Sh ellers sinks, etc 
Pumps and Material ls for 
Driven W ells a specialty. 
Satisfaction 
Catalogues 


ae 
nieaton 
INQUIRE F FOR COULDS Pp 
SENECA FALLS, 
WAREHOUSE, 15 PARK PLACE, New York Orry 


| Warranted not to crack in hardening Tools of any Size. 
WILEY & RUSSELL MF’G CO. 
| GREENFIELD, MASS. 

| Lightning Screw Cutting Machinery and Tools, 












x. Cisterns, Wells, 





SEND FOR ILLUSTRATED PRICE LIST. 








KATZENSTEIN'S 
Self-Acting Metal 
Packing, 

For Piston Rods, Valve 
Stems, &c. 
of every description, 
For Steam Engines, 
Locomotives, Pumps, 
&c., &C 
Adopted and i in use by 
the principal Iron 
Works, Engine Build- 
ers and Steamship 
Companies within the 
last eight years in this 
and foreign countries. 
For full partic ulars and 
references address 

L. KATZENSTEIN & CO., 


35 Desbrosses St., New York. 


‘“‘ BELTOLEUM,”’ 


THE BEST PREPARATION FOR LEATHER 
BELTING IN THE MARKET. 


Makes it soft and pliable, producing no sponginess. 
Contains no gummy or fatty oils that soon become 
rancid, thereby causing leather to dry and crack. 
Nor does it contain tallow, resin, acid or residuum, 
but isa harmonious union of the best ingredients of the 


Animal, Vegetable & Mineral Kingdom. 


Being an oil, it is always ready for use,and may be 
applied when belts are running, and will keep them 
in tine condition. 

Itis clean to use, as it penetrates the poresand leaves 
nothing on the surface to collect dust and dirt. 

Sent to responsible parties on trial when desired. 

Send for circular. Put up in Cans and Barrels. 


A. H. DOWNER, 


Inventor and Sole Manufacturer, 
Office, 17 Peck Slip, New York. 


rE A 


a 











CROSBY os GAGE & VALVE Co, 
H. MILLETT, Pres’t 
GEO. H. CROSBY. Sup’t. GEO. H. EAGER, Treas. 
Sole Proprietors and Manufacturers of 
CROSBY ’s 
Adjustable ** Pop” Safety Valve. 
Self-Regulating Reducing Valve, 
Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator. 
Sole Manufacturers and General Agents for 
The * VICTORY ” Steam Cylinder Lubricator. 


And all instruments of this class. Send for Illustrated 
Catalogue. 


Cor. Milk & Batterymarch Sts., Boston. | 
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BOYNTON & PLUMMER, 


WORCESTER, MASS. 


a 


A POSITIVE AND PERFECTLY NOISELESS 


Patented March 9th, 1880. 


SUBSTITUTE FOR PAWL AND 










No. lcuts 4 to % 


RATCHET. No. 2 cuts & to 1 


Edward Wright & Co. 


561 Main Street, 
WORCESTER, BOLT CUTTERS, 


Upright and Horizontal Drills, 


For Blacksmiths’ and Carriage Makers’ Use. 









No. 3 cuts % to 1 
HAND or POWER. ~ 


Manufacturers of 


MASS. 


Pattern and Brand Letters. 


VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 
Corner Fulton and Dutch Sts., _ 


Illustrated Catalogue furnished ou application. 

































































NEW YORK: 
Machinists’ and Miners’ Bt. L. B. EATON, 
| 8, 
Foundry care Sat, Supplies Cali TS, 
Ssureci ES. Calipers, &c, Soe ein. THE Stube Tools, TOL STORE 
T. B: BICKERTON & CO.| © Stubs Files, 
= Stubs Steel, 
No. 12 South Fourth St. Exclusive Grobet Files, || N, 6th St, 
PHILADELPHIA, Pa. Carvers, Gravers, 
: _cwaeorerfom e.... Tool Store s Chucks, PHILA. 
Steam Packing. Facings.| &%™_and Leather) py PHILADELPHIA. QP! a 
BRUSHES BELTINC, HEADQUARTERS FOR Machine Set & Ca 
Cotton Waste SHES | HOSE, Etc. | Screws, &e., de. 
‘ ’ «|! TOOLS of all DESCRIPTION. Screws, &c., &. 





Whe Huntington Emery Wheel Dresser. 


(IMPROVED.) 
Thousands 


in 
Successful Use. 


Invaluable to 
Users of 
Emery Wheels. 


PAY COT 7s 





For Truing, Shaping, Sharpening and Removing Glaze from Solid Emery Wheels. 
Price $4.00. Send for Circular. CHICAGO SCREW CO. 
Cor. West Washington & Desplaines St., CHICAGO, ILE. 


WHITTIER MACHINE CO, P. BLAISDELL & CO. 


MANUFACTURERS OF MANUFACTURERS OF 


STEEL BOILERS, a 
Machinists’ Tools, 


Steam Engines and Elevators, 
Boston, Mass.: Works, 1176 Tremont St. 

Worcester, MASS. 
20 Per Cent. Saving in Fuel, 


N. Y. Office, 120 Broadway, 
25 Per Cont. Increased Power, 


BY ATTACHING 


HAMILTON'S INDEPENDENT AIR POM? 


AND CONDENSER 
TO YOUR ENGINE. 


Manufactured only by 


SAWTELLE & JUDD, 
HARTFORD, CONN. 


FREDERICK H. McDOWELL, Engineer of Mines. 














SAMUEL A. BECKETT, 


Beckett & McDowell, 


Formerly with Union Iron Works (PREscorTT, ScoTT & Co.) of San Francisco, Cal, 


MINING AND MECHANICAL SNGINGEAD 


OF 


Mechanical Engineer. 


AND 


Steam Engines and Mining Machinery, 
Office, 17 COURTLANDT ST., NEW YORK. 


Works at Arlington, N. J. 


PRENTISS PATENT VISES, 


ADJUSTABLE JAWS, 
Stationary and Patent Grivel Bot ony, 


Adapted to all kinds of Vise work. 
HALL M’F’G CO., 23 DEY ST., NEW YORK, 


MANUFACTURERS 














SEND FOR CIRCULAR. 
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CUT-OF= 
=a INGIWN =. 


THE “BROWN” AUTOMATIC 


UNEXCELLED 


FOR eniiie 
WORKMANSHIP, FOR PRICES AND 
ECONOMY 
asa INFORMATION. 


DURABILITY. ° 


C. H. BROWN & CO, 8 fale. Manutactuisre, 
FITCHBURC, MASS. 


AMERICAN MACHINIST. 
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Patent iatommatic Gutott 


STEAM ENCINE. 


Wm. Wright, Patentee and Builder, _ 


NEWBURGH, N. Y. 






The most economic ‘alin the use 
of fuel, the simplest in construc- 
tion, and altogether the best cut- 
off engine in the market. 

COMPOUND ENGINES | for 
City Water Works; also for Manu- 
facturing purposes, &c. (Highest 
duty guaranteed.) Marine and 
Stationary Engines 

STEAM BOIL ERS: and TANKS. 
Light and Heavy Forgings, Shaft- 
ing, Pulleys, Hangers, Mill Work, § 
Iron and Brass Castings, &c. s 

A large general assortment of = 
Patterns on hand. 





TH E 


LAWRENC UL ENGINE, 


A FIRST-CLASS 
AUTOMATIC © 


ENGINE. 


Highest Economy. Best Workmanship at a Moderate Price. 
ARMINGTON & SIMS, LAWRENCE, Mass. 


H. PRENTISS AND COMPANY 


Manufacturers ot PATENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters? 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 
No. 14 DEY STREET, NEW YORK. 


Agents for The Billings & Spencer Co., Reynolds & Co.’s Screws, Devera * 
Patent Oilers. 


LATHE ATTACHMENTS 


FOR MILLING | 

Plane and Irreguiar Forms. 
Taps and Reamers Fluted and Gears cut with- | 
| 











GHARLES MURRAY 
tect veo y W 15 
IKNGRAVER ON ones 


; No. T. 
out removing from the lathe centers. : 58 A NN ST 
See American Mach NEw YorK. 
For circular address WM. MAIN, 


65 Henry Street, Brooklyn, N. Y. 


nist, Sept. 13 and 20. 








THE NASON MANUFACTURING CO. 


DEALERS IN 


Plain and Galvanized Wrought Iron Pipe, 


AND MANUFACTURERS OF 


STEAM AND CAS FITTINGS, 


Steam ‘Traps, Patent Vertical ‘Tube Radiators, Steam and Hot Water Boilers, | # 


Steam Warming and Ventilating Apparatus, etc. 


Nos. 71 Beekman and Fulton Streets, New York. 





MONTGOMERY BOILER AND MACHINE WORKS. 


WM. T. BATE & SO 


MANUFACTURERS OF 


Bate’s Patent Steam Generator. 


Iron Founders, 
Boiler Makers Anp 
Machinists. 


East Conshohocken, 


PENNA. 


+ t 


ye 


£ c 
aT 
F pee 
TH E 


HANCOCK INSPIRATOR CO. 


MANUFACTURERS OF 


INSPIRATORS, EJECTORS, 


—AND— 


GENERAL JET APPARATUS, 


34 Beach Street, Boston, Mass. 
35 Queen Victoria St., London, Engiand. 


A large number of these boilers in 
use in the best establishments and in- 
stitutions, showing Splendid Results 
in the way of ecouomy, efficiency, 
durability and convenience of clean- 
ing. We refer to parties using. Write 
for particulars. 











SWEETLAND & COMPANY, 
No, 126 UNION ST., NEW HAVEN, CONN, 


Sole Manufacturers of 


THE SWEETLAND CHUCK, 


Independent, Universal and Eccentric Combination. 
PRICE LIST FURNISHED ON APPLICATION. 


_ FRASSE & COMPANY, 


tea Chatham Street New York, 


PROPRIETORS OF THE 


Briggs, & Leader, Lathes, 


SOLE AGENTS FOR 


q ELTERICH'S TAPS AND DIES, 


| Comprising the best assort- 
ment and largest variety, of 
threads, from 1-16 to 4 inch 
in the United States. 

Send for circular. 
Importers of STUBS’ TOOLS, 
FILES, and STEEL WIRE, 
and GROBET FILES. 
Agents for the U. S. of Rolla- 
son’s Patent Stee 1 Music 

- Wire. 
No.0 to No. 32 (Music Wire 
Gauge) always in Stock. 














PORTABLE AND STATIONARY 
Engines and Boilers, Fine Tools, Files, Steel Wire, 


2% to 15 H. P. 
no sparks. Do not fail to send for circular to 


SKINNER & WOOD, Erie, Pa. ' 


Sole Agents for Chateau’s French Emery Paper. 


Return Flue Boiler, large Fire Box, | Silver Solder for Brazing Band Saws, 


|AND SUPPLIES FOR MACHINISTS A 
SPECIALTY. 


CUYAROGA WORKS 


“miro: Steam 
Hammers 
ee ded 


Built by Cuyahoga Works. 
AND 


ja. MARINE ENGINES 


: VERTICAL 
;Blowing Engines 


— For Blast Furnaces. 


am Sat Tied Sg suaiiieaa et Caeaeae Cleveland, Ohio, U. S. A. 


KORTIN G’S 


UNIVERSAL INJECTOR, 
A COMBINED PUMP AND BOILER FEEDER. 


No Adjustment for Variable Steam Pressure. Operated by One Handle, Send for Cireular. 


A. ALLER, - - 109 LIBERTY STREET, NEW YORE. 


D. SAUNDERS SOM 


New Pipe-Threading Machine 


The 1.X.L. 


HAND OR POWER, 


















FOR 
Manufacturers ot 


Steam & Gas Fitters’ Tools. 


Pipe Culting and Thread- 
ing Machines for Pipe Mill 
fs) Use, &c., a Specialty. 
YONKERS, N. Y. 


SEND FOR CIRCULARS, 
FRANK H. POND, 


Consulting Engineer and Exper, 


709 MARKET STREET, 








TRE ECONOMIZER STEAM ENON 


Comprises Simplicity, Durability 
Also, a large 
stock of second-hand Steam Engines and Machinery. 


S.L. HOLT & CO. 


Has no superiors. 
and Economy. Send for catalogues. 





sT. LOUIS, MO 


7 Sudbury St., Boston, Mass., U. S. A.! 

















| 
| 
| 
| 
} 
I 
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AMERICAN 


STEEL AND IRON 
BOILERS. 


225 


HORIZONTAL. 
VERTICAL 


Automatic Cut-off 


ENGINES. 


Yacht Engines, 
Semi-Portable 





All sizes to 
power. 


say where you saw this. 


FITCHBURG STEAM 
ENGINE CO. 
Fitchburg, Mass. 





Engines. 


THE- STOW: FLEXIBLE. SHAFT-CO- LIMITED: 


Js chef pow ener its 
ws mits yos 
Sy aro age any ™ of ol v 


















ith 
Loa vs 
7 Mg POR™ AyGEF OLA 
4 snalsie vod cir Huff pectesttyoclt ant prick List sfiesti™ 


sottionth. *FIFTEENTA:ST-PHILAD ELPHIA: 
Betts Machine Co.| HEADQUARTERS 


alee a wna for every description of 
HEAVY MACHINISTS’ TOOLS N ) OLS 
of the various kinds for working Iron and Steel; MECHA Ics TO S. 


Standard Gauges, Measuring Machines, &c., &c. 
; A. J. WILKINSON & CO. 


Send for Circulars and list of tools on hand for 
BOSTON, MASS 


immediate delivery. 


FORGES 


Improved. without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back motion. Send for 
circular. 


Empire Portable 








{llustrated Catalogue Free. 








Send for Circular containing list of 


Practical Articles 


Contributed to the AMERICAN MACHINIST by 40 





of the best writers. 


SECOND-HAND 





Forge Co. 
AND Conors, N. Y. 








GEO. C. TRACY & CO 


obs at Patent Law 
EUCLID AVE. BLOCK, 


CLEVELAND, O. 


Before doing anything in re- 
J Be = Patents, send for our 
140 page book, “ALL ABOUT 
PA E Ts,” mailed free. 


SECOND-HAND AND NEW 


. 8 5 
Feed | 
Engine Lathe 20 in. x 6 feet Bed, 8 


Engine Lathe 20 in. “ x 6 at | 
JULY 28th. 


Engine Lathes, 15 in. x 6 ft. bed. 
Iron Planer, 24 in. x 4 ft. “ . 
One Engine L athe, 92in.x20tt,. Wilmotn 


Horizontal Boring Lathe. 


NEW TOOLS. 


NEW LIST. 
Miscellaneous Second-Hand 


All in Good Order, and will be sold 








| 

| 

| 

| 

Tools | 

| 

very Low, | 
: | 


1 Engine Lathe 96 in. swing x 18 ft. Bed. | 
Engine Lathe 36 in. x 15 ft. Bed. 


Engine Lathe 17in. ‘“ x 10ft. * 
Engine Lathes18in. “ x 7% ft. ‘* (Chain 


Wood Turning Lathes. | One * 90 in. x20 ft. Ames. New 
Shafting Latne 22 in. ‘* x 22 “ ;}One ‘ ef 36 in. x 20ft. Fifield. Al order. 


Speed Lathe. ;One * a 30 in. x 20 ff Good order. 


Three * “ 13 in. x 4 ft. 

One Pulley Lathe. 20 in. x 6 tt. 

One Hand Lathe, 18 in. x 439 ft. 
Lil “ 


Tool Grinder, Not Screw Cutting. 
Pointing Screw Machine. 
One No. 2 Bolt Cutter. 


mt teh ph pe pee pe ph teh pam NS ee ped ett met es i et et SS ret 


One New “ Hardaway ” Bolt Heading Machine, | Two 20 in. x 8 ft. 
to head up to %-in. bolts. |Six ‘ ae ll in. x 444 ft. New Spencer. 
A lot of Wood Working Machinery. | Four “ - Tin.x2ft. “ 


2 Small Punching Presses, One Planer, 36 in.x 10 ft. New Haven. Nearly new. 


One N. Y. Safety Steam Power Co. ;One “ 26in.x7 ft. New Haven. New. 
20H. P. Upright Boiler with all connections, &c. ;One ‘* 20in, x 4% ft. Lincoln. 
1 Planer, 36 x 10 in. One “* 20in,x4ft. Lathe & Morse 

One ‘* 18in.x3ft. Putnam, 


One Hendey Shaper, nearly new, 15 in. stroke. 
One 2 Spindle Profiler. Wood & Light. 

Two 2 Spindle Profilers. Jones & Lawson. 
Two Brown & Sharp Universal Millers. 

One Index Milling Machine. New. Heavy. 
One No. 3 Garvin Milling Machine. New. 
One Heavy Turret Head Machine. 

One 34 in. Drill, Bk. Geared. 

One 25 in. Drill, Bk Geared and Self-Feed. 
One 22 in. Drill, Sliding Head. New. 

One 20in, Prentiss, new. 

One 5 Spindle Chucking & Drilling Mach. Remington. 
One Heavy Drilling and Chucking Machine. 


New Tools Very Low. 


1 No. 2 Bolt Cutter, Wood & Light. 
Please specify which of the above tools you want, and 
we will forward all particulars. 


STEAM LAUNCH, 
p N. Haven 
Boilers 
c., for pleasure. 


40 ft. x7 ft. 
32 x 48, 


ft.; draws 3 ft., Engine 53g x 9; 
Fitted with Carpets, 


A WOCDRUFF & BEACH 
BEAM ENGINE, 


Low pressure, 42-in, cylinder, 84-in. stroke, with fly- 
wheel pulley, 20 ft. diameter, 36-in. face, and 


FOUR TUBULAR BOILERS, 


60 inches in diameter, 20 ft. long, and all connections 
practically as good as new. 


For Sale by 


The George Place Machinery Agency, | 


121 Chambers and103 Reade St., 
NEW YORK. 


One 8 Spindle Pratt & Whitney Drill. 

One No. 23 Spindle Drill. Smith & Garvin. 
One 1 Spindle Drill, Smith & Garvin. 

One Gear Cutter. 

Three Sensitive Drills, aritls to 3-16 in. hole. 
One Boiler Makers’ Combined Punch and Shear. 
Six Newell Punch Presses 

One No, 3 W ilde r Punc h Press, Geared. 
One No. 4 46 Geared. 
One No. 6 W ilder Shear. Geared, new. 
One No. 3 Wilder Bar Iron Cutter. New. 
One 10 H. P. Baxter Engine. 

Seyen Stephens’ Vises. Also, Parker Vises. 
Belting, Shafting and Miscellaneous Macninery. 


E. P. BULLARD, 


New. 
New 


New. 
New. 


iV Dey Street, New York. 








horse- | 


Send for pamphlet and _ 


Polishing Lathe20 in. “© x2 }One ‘* 30 1n. x¥ 16 ft. Wheeler, new 
Polishing Lathe 25 in. ‘ x 22 “ |One “ 30in. x 12 ft. Ames. New. 
Pulley Lathe, Double Head. lfawo ** ss 25 in. x 12 ft. New Haven. 
Spinning Lathes, One * é 22 in, X 14 ft. Wheeler. <A1 order. 
Iron Planer 60 in. x 60 in. x 30 feet. Two ‘* 46 20in.x 8 ft. Pond. 

Upright Drill 60 in. }One ‘* éo 18 in.x 6 ft. N. He aven. Good order 
Upright Drill 38 in. | One ‘ ms 16in.x 6 ft. 

Upright Drill 38 in. One “ «, Ginx Cf. D.W. Pond.“ 
Upright Drill 16 in. Six “ . 16in, x 7 ft. Ames, new. 

Upright Drill 16 in. | Six 66 “ l6in.x 8 ft. a“ “ 

Benck Drill. | Six sis 66 15in.x 6ft. Flathers&Co. New. | 
Upright Boring Machine 78 in. One ‘* se 13in.x 5ft, Gould. New. 
Pulley Polishing Machine. One * ie 13 in.x 5ft. Wheeler. Al order. 





MACHINIST. 














| BORIN G AND TURNING MILLS. 













All Sizes: 4, 5, 6, 8, 10, 
12 feet Swings. 


PATENTED IMPROVEMENTS. 


Patterns. 


and 


New 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


NILES TOOL WORKS, 
HAMILTON, OHIO, 





ALMOND 


DRILL 


CHUCK 


Made of Steel throughout, 
equal to doing any work re- 
quired of it. Runs perfectly 
true, 

For sale by all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
84 Pearl Stroet, Brooklyn, N. Y 





LRAIIWTE dé BODIET co. 
CINCINNATI, O. 
Manufacturers of Wilson’s Patent Free Open Double 
Disk 


LEVER VALVE, 
for Steam or Water, from 1" to 6’. This valve has 
peculiar merits as a throttle “valve for steam engines, 
and is well adapted to the use of a Sawyer’s Valve, in 
place of the butterfly. Send for our catalogue and 
price list. 


—_— 


POOLE& HUNT, BALTIMORE 


MANUFACTURERS OF 





RVUFSNWER & DUND, 
Philadelphia. 


Schuylkill Falls, 





Sole manufacturers of the Excelsior Steet Tube 
Cleaners. Price, $1.00 per inch. Send for Circular con- 
taining names of users who consider it indispensable. 








TOOLS for Machinists, Carpenters, Amateurs, Jewellers, Model 
Makers, Blacksmiths, ete. Send for Catalogue, and state what tind 
of Tools you require, TALLMAN & McFADDEN, 

607 Market St., Philadelphia, Pa 





Improved Self-Regulating, Storm-Defying 


WIND MILL. 


The only Mill embracing all the recent 
improvements. Reeeived Silver Medal at 
Paris Exposition in 1878. Five hundred in 
operation in the vicinity of New York 
Every one warranted as to dur Ailite and 
quantity of water which can be pumped 
to any required he ‘ight, from any location 
The cost is small, compared with that ot 
any other device now in use. Address, for 
_Catalogues, A. J. CORCORAN, 76 
John St., New York. 









THE POOLE & HUNT LEFFEL TURBINE 


WATER WH 














MACHINE ML 


ne ee Oe 


SHAFTING, PULLEYS AND HANGERS, 
STEAM ENGINES AND BOILERS, 


MIXERS FOR FERTILIZERS AND CHEMICALS. 








Headquarters for Machinists’ Tools and Supplies. 
CHAMPLIN & SPENCER, 
154 East Lake Street, - Chicago, Ill. 
Sole agents for the “ 'Tanite’? Emery Wheels and Grind- 
ing Machinery. De Pe rs in Screw Cutting Lathes from B50 


to $1E 50, V with foot power, Small Amateur Lathes, Taps and 
Dies, “Twist Drills,’ Machine Screws, “Grobet Swiss 





Files, ” Machine Bits, Stubs’ Steel Wire, Brown & Sharpe 
Tools, Emery,Crocus and Composition, Rouge, Drop Forged 
Lathe, ¢ ‘lamp and Die Dogs, Chucks, Wrene hes, Hand and 
Bench Vises, Iron Levels, Metal Saws, Pattern Letters, 
Pliers, C alipe rs, Slide Re sts, Steel Rules, Micrometer 
| Calipers, Speed Indicators, ‘Metallic Corrugated Packing ” 
for steam, air, gas or water joints, Steeline for hardening 
| Wr oses, Upright and Hand Drills, Be Iting and Packing, 
Walrus Wheels, “ Monk’s Moulders' Tools,” &c., &c 


| 
THE DIXWELL IMPROVEMENTS 


For working Engines with 


SUPERHEATED STEAM 


Will reduce the consumption of fuel in non-condens- 
| ing engines working under conditions otherwise fav- 
| orable to economy, to 2.5 lbs. of coal per I. H.P. per 
hour, and in condensing engines to 1.75 Ibs, of coal 

per 1. H. P. per hour. 
| Prevent the waste from Cylinder Condensation, 
which, tests show, amounts in every engine running 
| to from 20 to 40°%. 
We will test, free of charge, engines now running, 
| and show parties desiring to examine the Improve- 
| ments how much they can save. 


CEO. H. BARRUS, Agent, 
553 Shawmut Ave., Boston, 
Send for Circular and Pamphlets. 








THE 


Rollstone Machine Co, 


Fircuspure, Mass, 

Rotary and Stationary 
Bed Planers, Wardwell’s 
Patent Saw Benches, 

Waymouth Lathes, 

and large number of spec- 
ial machines. 

Ve also carry a large 
i stock of Second-Hand Ma- 
chinery Send for Cata- 
logue. 


| 
| 
| 
| 
| 
| 
} 
| 
| 
| 
| 





Monitor Binders 72% American Mac binist, 


$1.00 EACH BY MAIL OR EXPRESS. 


“THE FAR- FAMED 


(es 
AME ATOR, 


AMERICAN LUBRICATOR CO. 
DETROIT. MICH.U.S.A. 


CLARK’S RUBBER WHEELS. 


This wheel is the best now 
in the market, and is attract 
ing the attention of large 
manufacturers on account of 
the great saving of floors, 
which is ten times greater 
than the 
wheel. 

Adapted to 
viz.. warehouse trucks, plat 
form trucks, 
baskets and heavy casters. 
For full particulars, address 


GEO. P. CLARK, Windsor Locks, Conn. 
Eddy’s Twist Drill Grinding Machine. 


SEND FOR PAMPHLET 
"3SN'NI GNVSNOHLN3L 





extra cost of this 
all purposes 


scales, boxes, 














STRONG’S PATENT 


ed Water Heater and Filter, 


I. P. MORRIS CO. - PHILADELPHIA. 


SALES AGE 


N T'S : 





KELLY & LUDWIG, E. T. COPELAND, MORTON, REED & CO., Baltimore 

720 to 724 Filbert Street, 30 Courtlandt Street, New York. FRANK H, POND, 
Philadelphia. 709 Market St., St. Louis, 

CUMMINGS & GRAY, McAFEE, WHEELER & CO., GRAY & EVERSON, 
Cincinnati. 210 Spear St., San Francisco, Pittsburgh, 




































Ié AMERICAN 


BROWN & SHARPE M'F’G CO. 


PROVIDENCE, R. I. 


MANUFACTURERS OF THE 


UNIVERSAL 


Milling Machine 


This Machine has been designed especial- 
ly to meet the wants of Steam Engine and Locomo- 
tive builders, and others engaged in the manufacture 
of heavy machinery and tools. 

The essential features and motions are the same 
as in our smalier Universal Milling Machine, with 
such enlargement of the whole mashine and its parts 
as would best adapt it for the class of work to be 
done, The cone has three diameters, each 3% inches 
face. In addition, the cone is strongly geared, thus 
making six changes of speed. There are, also, the 
same number of changes offeed. The spindle boxes 
are of hardened cast steel, and, together with the 
spindle bearings, are carefully ground, and are pro- 

ded with means of compensation for wear. The 
spindle will carry a cutter arbor projecting 15inches, 
which is supported by an adjustable center at the 
outer end. Cutters of 8 inches or less diameter can be 
used. The horizontal movement of the spiral clamp 
bed upon the knee, in a line with the spindle of the 
machine, is 614 inches, and the vertical movement 
of the spiral bed centers below the spindle centers 
is 1linches. The spiral bed can be set at angles of 
35° each way from center line of spindle, and can be 
fed automatically 22 inches, taking also 22 inches 
between the centers, and will swing 11% inches. 


G2 Illustrated Catalogue e i i- 
‘ee. gue sent per mail on appli 


MACHINE TOOL WORKS, 








FORMERLY 


FERRIS & MILES, 


Twenty-fourth and Wood Streets 
(‘Take Arch or Vine Street Car), 


FRED’K B. MILES, Engineer. PHILADELPHIA 


MACHINE TOOLS, STEAM HAMMERS, fe 


Having introduced many novel and valuable improvements into the construction of SHAPING, SLOTTING, 
BORING and PLANING MACHINES, as weil as Lathes and Drills, we are now prepared to furnish these 
machines in greater perfection than ever before. By means of our improved devices the operations of turning, 
drilling, —e planing and shaping, or slotting, can all be performed with a great saving of time and 
labor. It will found worth any purchaser’s while to examine our new methods of screw-cutting, feed- 
gearing and convenient arrangements and attachments for coating work to be done with the least ible 
expenditure. We would direct special attention to our new 4 FT. RADIAL DRILL, with 6 Automatic 
Feeds, 10 IN. STROKE SHAPING MACHINES, 17 IN. SQUARE PLANING MACHINES and PATENT 
SCKEW CUTTING LATHES, which cut 16 threads and give 16 feeds without changing goer Send for 
Catalogue. FRED’K ° ILLES 


NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Coal, Ashes or Attendance, 
Started Instantly by a Match, it gives full power immediately. 
WHEN STOPPED, ALL EXPENSE CEASES. 


No Explosions; No Fires nor Cinders; No Gauges; No Pumps; No 
Engineer or other attendant while running. 

UNSURPASSED IN EVERY RESPECT for Hoisting in Warehouses, 
Printing, Ventilating, Running smal! Shops, etc. 
2,4 and 7H, P. and upwards. Built by 


‘SCHLEICHER, SCHUMM & CO., 3045 Chestnut Street, Philadelphia. 
Boston Agency, HILL, CLARKE & CO,, 36 and 38 Oliver Street. 
New York City Agency, HM. S. MANNING & CO., 111 Liberty Street. 


MES Wl. SEL, nemnser cam 


COPE & MAXWELL MFG CO. 


HAMILTON, OHIO., U. S. A. 


New and Improved Patterns of 


STEAM PUMPING MACHINERY, 


FOR ( 
Boiler Feeding, Water Works 


and all general and special Pumping 
purposes. 
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Send for New Catalogue, illustrating 
every variety of Pumping Machinery. 


Emery Wheels & Grinding Machines. 
THE TANITE CoO., 


Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 

which we carry a stock 
London, Eng., 9 St. Andrews, St. Hol- New Orleans, 26 Union St. 

born Viaduct, E. C. Liverpool, Eng., 42, The Temple, Dale St. 
Sydney, N. 8. W., 11 Pitt St. San Francisco, 2 and 4 California St. 
wrath 152 and 154 Lake St. St. Louis, 209 North Third St. 
Cincinnati, 212 West Second St. ” ’ $11 to $19 North Second St. 
Indianapolis, Cor. Maryland and Dela- Louisville, 427 West Main St. 

ware Sts. Nashville, 28 West Side Public Square. 














Babcock & Wilcox Water-Tube Steam Boiler, 


Over 40,000 Horse-Power Now in Use. Adapted for 
all purposes. Safety from Explosions. 

In sections easy of transportation. No bolted, screwed 
or packed joints. All joints made by expanding wrought 
iron tubes into bored holes. Can be erected or repaired 
by ordinary mechanic. Easily cleaned from soot or 
sediment. Adapted to all kinds of tue!l. Steady water 
line and dry steam. No leaks from unequal expansion. 
Rapid steaming. Highest attainableeconomy. Centen- 
nial Exposition Medal awarded this boiler tor highest 
economy and efficiency on test. 

Illustrated Circulars and other desired information 


promptly f ed. 
BABOOCK & WILCOX, Engineers, 
80 Cortlandt St., New York. 








MACHINIST. [Aveustr 14, 1880 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 


MACHINISTS’ TOOLS, 


GUN, AND SEWING MACHINE MACHINERY. 


f] 


s 


MACHINES. 





and a variety of Brass Work. 
Screw Shaving and Screw Slotting Machines, 


TAPPING 


metal, also for Finishing Bevel Gears, 








for Finishing Screws, Studs, &c., from the rod of 


REVOLVING HEAD SCREW MACHINES 


Balance Wheels, and other parts of Sewing Machine 


ScREw MACHINE WITH WIRE FEED. 
Send for Illustrated Catalogue and Price Lists. 


THE BILLINGS & SPENCER 


HARTFORD, OCT., U. S. A. 


Manufacturers of the 





i 











Pipe Tongs, Screw Wrench and Coupling Pliers, all in one Tool. 
Will not crush a pipe. Adapted to any shaped object, round, square. flat or oval. Always ready for their 
work without altering or changing any of the parts. Drop Forged from best Norway Iron and Bar Steel. 


PRICK List. 


No. 0. Nickel-plated, takes from No.7 Wire to Wy inch Pipe.........cceeeeeeeeee sce eeeeeceeceececenenee $2.00 
“ 1, Finished and Polished, takes from Gas Burner to % inch Pipe............ceeeeeeeeceeeeeeeeceees 2.50 
*“ 9. Ground and Finished takes from 4 inch to 1% inch Pipe Danae M6 Opa eee onde sy:sepiwe ale Saineisiee sls 4.00 
” 2 -" ss ” ” i 2 sid a nav. au ceaunsabes eeeReneead aceaeaaes 5.00 
“ 4y. “ ce - 8% Mann ale sl wise Bh BOO) Cons ek see eereeeeneis 10.50 


“ 
Steel and Iron Reon. docaings of every Repestation for Guns, Pistols, Sewing Machines, Machinists’ Tools 
and Machinery generally. Send for Illustrated Catalogue and Price List. 





Iron Gears of all sizes and kinds made to 
order. : 
Brass Gears for Models, etc., on hand in 

large variety. 
Geo. B, Grant, 100 Beverly St.) 
Send for circular. BOSTON. 





Worcester, Mass. 





aphs and Prices furnished on appli- 


Lathes, Planers, Drills, &c. 
DAVID W. POND, 
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3 AIR, COMPRESSORS. 
2 PRICES REOUCED. SEND FOR NEW CATALOGUE. 


O. W. FIFIELD, Manufacturer of ENGINE LATHES from 


G* 
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CLAYTON STEAM PUMP WORKS, 


14 AND 16 WATER STREET, BROOKLYN,.N.Y, 





GOLD MEDAL AWARDED, PARIS HXPOSITION, 1878. 


BLISS & WILLIAMS, 


PLYMOUTH, PEARL & JOHN STREETS, BROOKLYN, N. Y. 


Manufacturers of all kinds of 


Presses, Dies and Special Machinery 
FOR WORKING SHEET METALS, &c. 
FRUIT AND OTHER CAN TOOLS. 


JARVIS PATENT FURNAGE 


FOR SETTING STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 
The same principle as the SIEMENS’ PRocEss OF MAKING STEEL, utilizes the waste gases with hot air on 
top of the fire. 
Will burn all kinds of waste fuel without a blast, including screenings, wet peat, wet hops, sawdust, 
logwood chips, horse manure, &c. A. F. UPTON, General Agent, 
Send for Circular. 7 Oliver St., (P. O. Box 3401) Boston, Mass. 


BARKER & BERTON, New York Agents, 422 East 23d St. 











MANUFACTURER 


TAPS & DIES. 


J.M.CARPENTER = _ 7 


PAWTUCKET.R.1}. __ 








oe 


See et ee 


a 


